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Abstract 

(57)[^*<j] 

mm] 



[Name] 

Kuboyama Takashi (1 other ) 
(57) [Abstract ] 

[Problems to be Solved by the Invention ] 

manufacturing method of ethane derivative which is supe 
rior in conversion ratio , selectivity is offered. 

[Means to Solve the Problems ] 



HttSC(i) 










General Formula (1) 










CMYpZ]qXr (1) 










{MYpZ } qXr (l) 










CSC*. M[*»*JRJ!^-£*L 


ZI4 


**< 


2 


) 


<seq>In Formula, as for M transition metal atom showing 


As for Z 


<seq>General system 


2 


) 



(3) 




shown is shown. 

) With under existing of transition metal complex which 
is shown, general formula (3) 



Rl A 



R 5 V 



(7) 



So olefin compound and hydrogen which are shown gene 
ral formula which designatesthat it reacts as feature (7) 



Claims 



So manufacturing method . of ethane derivative which is 
shown 



[Claim (s )] 
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[Claim 1 ] 










General Formula (1) 


CMYpZ] 


qXr 


(1) 


{MYpZ } 


qXr 


(I) 



P(R 3 ) 2 



(2) 



3 «7^*L, Y l*«tt*L<l*«tt(7>S?x> 



To show tertiary amine , Y to show diene compound of 
chain or the cyclic , as for Z General Formula (2) 



0**, r\ r\ R 3 l*-t*i^*iaStlc««*L< 
MbB^^U p I* o *fcl± Kqlti Sfcli 

2, r I* 1 2 ^^tl-etlTF-To 



(3) 



{St*. R\ R 5 . R 6 lt**t^*LJMfcl37K*« 
^ 1SmT;U=i^rv^* ; tL<l*t:KP^v* ; t 

*;U7t?^>;u***-r o fct£U R 5 1 R 6 

A l*-«3C(4)-COX (4) 

C5fc*.x itTkmm^F.i&mTfr*)^ tKp 




terniery phosphine compound which is shown with (In F 
ormula, R<sup> K/sup>, R<sup>2</sup>, R<sup>3</sup> 

in respective independence shows optionally substitutable 

phenyl group with lower alkyl group or phenyl group h 
alogen atom or alkoxy group lower alkyl group or lower 

alkoxy group of chain or cyclic , n shows integer 0 - 
3. ) is shown, as for p as forO or 1 , q as for 1 or 2 , 

r 1 or 2 is shown respectively. 

) With under existing of transition metal complex which 
is shown, general formula (3) 



olefin compound and hydrogen which are shown with {1 
n Formula, R<sup>4</sup>, R<sup>5</sup>, R<sup>6</s 
up> in respective alone with hydrogen atom , lower alko 
xy group or the hydroxy 1 group or carboxyl group or al 
koxycarbonyl amino acid basis or alkyl carbonyl group o 
r amide group or the halogen atom shows optionally sub 
stitutable aryl group or aralkyl group jpll kill basis or c 
arboxyl group with lower alkyl group , lower alkoxyl or 

alkyl ester group lower alkyl group or hydroxyl group 
or halogen atom of optionally substitutable chain or cycli 
c . However, there are not times when R<sup>5</sup> a 
nd R<sup>6</sup> are thesame. A general formula (4) - 
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NR 7 R 8 (5X3t*, R 7 % R 8 tt-ttl-fixaJtlC** 
JjR^*fcl*fi»7';U^;U**^L, R 7 1 R 8 

g£/cl£-flSx£(6)-NR 9 R 10 (6)(xC*s R 9 . R'° 




(7) 



COX substituent or general formula which is shownwith 
(4) {In Formula, X hydrogen atom , lower alkyl group , 

hydroxyl group , lower alkoxy group or acyloxy group 
general formula (5) -NR<sup>7</sup>R<sup>8</sup> sho 
ws substituent which isshown with (5) (In Formula, R<s 
up>7</sup>, R<sup>8</sup> hydrogen atom or lower alk 
yl group jpll kill basis is shown in respectiveindependen 
ce, R<sup>7</sup> and R<sup>8</sup> connect and with 

Natom arepossible to form ring. ). } (6) -NR<sup>9</su 
p>R<sup>10</sup> shows substituent which is shown wit 
h (6)(In Formula, R<sup>9</sup>, R<sup> 1 0</sup> show 
s hydrogen atom , lower alkyl group , aryl group or acy 
1 group jpll basis with respective alone . ). } general fo 
rmula whichdesignates that it reacts as feature (7) 



(sc*. a. r\ r\ r 6 \*mitmcmm&m 

-to )-e*$4x«)X$>RSM*<D»jt*}io 



[MM 2] 



HMWI5] 



manufacturing method . of ethane derivative which is sh 
own with (In Formula, A, R<sup>4</sup>, R<sup>5</sup 
>, R<sup>6</sup> displays same meaning as descriptiona 
bove. ) 

[Claim 2 ] 

manufacturing method . which is stated in Claim 1 whic 
h designates that R<sup>4</sup> in olefin compound whi 
ch is shown with general formula (3) is carboxyl group 
or alkoxycarbonylation reaction basis or lower alkyl grou 
p which is substituted with amide group as feature 

[Claim 3 ] 

manufacturing method . which it states in Claim 1 which 
designates that it is a lower alkyl group where R<sup> 
4</sup> in olefin compound being shown with general f 
ormula (3) issubstituted with carboxyl group or alkoxycar 
bonyl amino acid basis as feature 

[Claim 4 ] 

manufacturing method . which is stated in Claim 1 whic 
h designates that phosphine compound which is shown w 
ith General Formula (2) is optical isomer as feature 

[Claim 5 ] 

amount used of transition metal complex manufacturing 
method . which is stated in Claim 1 whichdesignates tha 
t they are 0.000001 - 0.5 molar multiple vis-a-vis olefin 
compound asfeature 
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Specification 

[0001] 



[0002] 



3 m^y^it^ 



[Description of the Invention ] 
[0001] 

[Technological Field of Invention ] 

this invention regards manufacturing method of ethane de 
rivative . 

[0002] 

[Prior Art ] 

inventors already develops novel terniery phosphine comp 
ound , discovers fact that the conversion ratio , selectivit 
y which is superior in intramolecular asymmetric hydrosil 
ylation which designates transition metal complex of the 
this terniery phosphine compound as catalyst is revealed. 



[0003] 



[0004] 

titzmmm^mR^^t^^thL. *n 
m\zm^tz 0 



[0003] 

[Problems to be Solved by the Invention ] 

But, concerning whether there is not an example which i 
t applies as catalyst in transition metal complex of this n 
ovel terniery phosphine compound , hydrogenation of ole 
fin compound itreveals selectivity , conversion ratio wher 
e this transition metal complex is superior * it was not 
knowncompletely. 

[0004] 

[Means to Solve the Problems ] 

As for these inventors , as for transition metal complex 
of novel terniery phosphine compound , olefin compound 

and the hydrogen reacting in under existing, when prod 
ucing ethane derivative , it wassuperior in conversion rati 
o , selectivity , discovering fact that catalytic activity wh 
ich atsame time is superior is revealed, it reached to this 

invention . 



[0005] 


[0005] 










Namely as for this invention, General Formula (1) 


CMYpZ] 


qXr 


(1) 


{MYpZ } 


qXr 


(1) 



3 mTZlsttL. Y l^tfc^lXliJlttO) v 



To show tertiary amine , Y to show diene compounc 
chain or the cyclic , as for Z General Formula (2) 
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(R 1 )n(R\nSiO 



P(R 3 ) 2 



(2) 



(5£* s r 1 . r 2 , R 5 l*-tH-? f +iaitlc«!«tL< 

I* 0-3 <Dm%L$tt° )X*7f;£U& 3 
^b^MiSL, p 14 0 K q 14 1 &tz\Z 

2, r 14 1 *fcl4 2 ^tl^ft^-f <, 



(3) 




terniery phosphine compound which is shown with (In F 
ormula, R<sup>K/sup>, R<sup>2</sup>, R<sup>3</sup> 

in respective independence shows optionally substitutable 

phenyl group with lower alkyl group or phenyl group h 
alogen atom or alkoxy group lower alkyl group or lower 

alkoxy group of chain or cyclic , n shows integer 0 - 
3. ) is shown, as for p as forO or 1 , q as for 1 or 2 , 

r 1 or 2 is shown respectively. 

) With under existing of transition metal complex which 
is shown, general formula (3) 



R 5 V 



5K*=tL<l±/\PV>JjR^"C111ft**i"Cl^rt 
7;m*yStL<[i15l7^+;l/StL<ttt 

*;U7t?^Fi/;U** ^-To fc«U R 5 <t R 6 £#1^1 
— -eft-6di:l*«Cl^o A f*~ftSxe(4)-COX (4) 

NR 7 R 8 (5)(xt*.R\R 8 l±^tl^naail37K* 
^ffcliWi^iH^^L, R 7 <t R 8 btf 

»*/-cl*-flS5t(6)-NR 9 R ,() (6)(SC*. R 9 . R'° 
**t*SJC*-l±*Zt*«|#«i:-r*-llft*(7) 



olefin compound and hydrogen which are shown with {I 
n Formula, R<sup>4</sup>, R<sup>5</sup>, R<sup>6</s 
up> in respective alone with hydrogen atom , lower alko 
xy group or the hydroxyl group or carboxyl group or al 
koxycarbonyl amino acid basis or alkyl carbonyl group o 
r amide group or the halogen atom shows optionally sub 
stitutable aryl group or aralkyl group jpll kill basis or c 
arboxyi group with lower alkyl group , lower alkoxyl or 

alkyl ester group lower alkyl group or hydroxyl group 
or halogen atom of optionally substitutable chain or cycli 
c . However, there are not times when R<sup>5</sup> a 
nd R<sup>6</sup> are thesame. A general formula (4) - 
COX substituent or general formula which is shownwith 
(4) {In Formula, X hydrogen atom , lower alkyl group , 

hydroxyl group , lower alkoxy group or acyloxy group 
general formula (5) -NR<sup>7</sup>R<sup>8</sup> sho 
ws substituent which isshown with (5) (In Formula, R<s 
up>7</sup>, R<sup>8</sup> hydrogen atom or lower alk 
yl group jpll kill basis is shown in respectiveindependen 
ce, R<sup>7</sup> and R<sup>8</sup> connect and with 

Natom arepossible to form ring. ). } (6) -NR<sup>9</su 
p>R<sup>10</sup> shows substituent which is shown wit 
h (6)(ln Formula, R<sup>9</sup>, R<sup> 1 0</sup> show 
s hydrogen atom , lower alkyl group , aryl group or acy 
1 group jpl 1 basis with respective alone . ). } general fo 
rmula whichdesignates that it reacts as feature (7) 
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(7) 



[0006] 

* 36 BE | - L » T ffl I n& H -5 — AS it ( 1 ) T? ^ $ ft 



[0007] 

x irLrmffcittl-l* cr. cior, BF 4 _ s P 

F 6 ~. PCU", SbF 6 "*fcl± CH 3 COO~tj:if<D 1 fiffi 



a*fr£S?x>*b*1*©»£AMi*l-fc^T r 

[0008] 

LTHftMlCl* l,3-^vl>> 1,5-^+^x 
[0009] 

it«>-»a(2)-e**n*3te*JStt 3 

a, n^f;H, ^v^>;u*. sec-^;U*s te 



It is something which offers manufacturing method of et 
hane derivative which is shownwith (In Formula, A, R<s 
up>4</sup>, R<sup>5</sup>, R<sup>6</sup> displays sa 
me meaning as descriptionabove. ). 

[0006] 

[Embodiment of the Invention ] 

Below, this invention is explained in detail. 

Regarding to this invention, you can list for example rho 
dium , ruthenium , iridium or palladium etc as the transi 
tion metal which is shown with M in transition metal co 
mplex which is shown with General Formula (1) which i 
s used. 

[0007] 

In addition, concretely you can list Cl<sup> [] </sup>, C 
10<sub>4</sub><sup> [] </sup>, BF<sub>4</sub><sup> 
[]</sup>, PF<sub>6</sub><sup> [] </sup>, PCKsub>6</s 
ub><sup> [] </sup>, SbF<sub>6</sub><sup> [] </sup> o 
r anion or triethylamine or other trialkyl amine or other 
tertiary amine of the CH<sub>3</sub>COO<sup> [] </su 
p>or other monovalent as X. 

coordination number which is shown with r in transition 
metal complex of this diene compound isl or 2 . 

[0008] 

Concretely 1 and 3 -butadiene , 1, 5-hexadiene , cyclope 
ntadiene , 1, 3- cyclohexadiene , norbornadiene or 1 and 
5 -cyclooctadiene etc are illustrated as the diene compo 
und of linear or cyclic which is shown with Y, coordina 
tion number p is 0 or 1 . 

coordination number which is shown with q in transition 
metal complex is 1 or 2 . 

[0009] 

Regarding to this invention, you can list for example me 
thyl group , ethyl group , n- propyl group , isopropyl gr 
oup , n- butyl group , isobutyl group , s-butyl group , t- 
butyl group , cyclohexyl group etc as lower alkyl group 
of the chain or cyclic which are shown with R<sup>l< 
/sup>, R<sup>2</sup>, R<sup>3</sup> in optical activity 
terniery phosphine compound whichis shown with Gener 
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So 



[0010] 

V?h^>*. sec-^'h^vft. tert-?h**>*fc 
if CD <S ft T ; U =1 * i> * T? S & £ ft T L » T =t <fc 

^*,2,4-v7PP7i-;US,2,4,6-HJ7Pa7 

x-;uS. 2->h+v7i-;H, 3-^h*v7i 

3-h'J;U«, 4-HJ;U&. 2,4-$/>*JI/7x- 

;u*» 2,4,6-h'J>5 1 ;u^x^;uSSf *<-tft-?ft 
3*if£>ft£ 0 

n li 0-3 CDg&T*fc£o 
[0011] 

— fla5£(2)-^$*t<5 3 «k*x:7-rxt£-«ji::ii 

^ftflJft^Jftttt'Cfco-Ct.Ja^U -x-ft£>£ 
[0012] 




(8) 



al Formula (2) in transition metal complex which is use 
d. 

[0010] 

As for phenyl group with lower alkyl group , methoxy g 
roup , ethoxy group , n- propoxy group , isopropoxy gro 
up , n- butoxy group , isobutoxy group , s -butoxy grou 
p , t- butoxy group or other lower alkoxy group which i 
s similar to fluorine atom , chlorine atom , bromine ato 
m , iodine atom or other halogen atom , descriptionabov 
e optionally substitutable . 

You can list for example 2- fluorophenyt group , 3- fluo 
rophenyl group , 4- fluorophenyl group , 2, 4- difluoro 
phenyl group , 2, 4, 6-trifluoro phenyl group , 2- chloro 
phenyl group , 3- chlorophenyl group , 4- chlorophenyl 
group , 2, 4- dichlorophenyl group , 2, 4, 6-trichlorophe 
nyl group , 2- methoxyphenyl group , 3- methoxyphenyl 
group , 4- methoxyphenyl group , 2, 4- dimethoxy phe 
nyl group , 2, 4, 6-trimethoxy phenyl group , 2- tolyl gr 
oup , 3- tolyl group , 4- tolyl group , 2, 4- dimethylphe 
nyl group , 2, 4, 6-trimethyl phenyl group etc respectivel 
y as phenyl group which issubstituted with this substitue 
nt . 

n is integer 0-3. 
[0011] 

optical isomer , namely (+) body and (-) body of 2 kind 
s exist in the terniery phosphine compound which is sho 
wn with General Formula (2), but terniery phosphine co 
mpound which catches in transition metal complex which 
is used for method of this invention is good any optica 
1 isomer and, it is good even with thing and for exampl 
e racemate which include thoseat ratio of option . 

[0012] 

As for this optical activity terniery phosphine compound 
which, for example General Formula (8) 



(3£*. R 3 li1WK£Hi:**£*-a-o )T?***l£ 
[0013] 

i&lb tert-^>;uv^^;uv'J;L^ ttlbh'M 



phosphine compound which is shown with (In Formula, 
R<sup>3</sup> shows same meaning as description abov 
e. ) can be produced easily with the method which react 
s with silylation under existing of base . 

[0013] 

As silylation , you can list for example chloride trimethy 
lsilyl , chloride t- butyl dimethyl silyl , chloride tri isopr 
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HJj^uv'Jvu. aib tert-^^;bv^;UvU 
;k ftlbHMV^Pt^UvU^. *<bh'J"7x- 
yby'J^k 3 ir t7<th l J^^> l J;U> B^lb tort-!? 

f;i,v>f^yu;k aoibHJ^v^Ptfjuv 1 ; 
;u s BOIbhU^x-^uvU^u. h«J3?;u^-p>^> 

p^^>x;u7n>^h'J^v^Pt a ;uv'j;u. mj 
^^^-py^^x^/nvi^h'J^x^^^i:^ 

tlft 2-10 » *L<li 3-5 "EJUttM 

[0014] 

U^>;ut^>. v^V^Pt°;UX^;UT^>, if 
=PJ>, l-**JU-f 3*V— N,N-v>fil/7- 

fc«tt«£LT*ttWI::l*. TKH^b^HJ^A. 
[0015] 

MEtLTItW^LI*. ^*-*>fci:(D«Mb7K* 
JS. v^PP^^>^if(D/\P > f>ib*^b7K* 

Ltl^ 2-20 lllStfcSo 
[0016] 

aitecfct/^g^MbffjSM-rs-ti-cfeyfif^) 

*U SfEfflJtliaUt 0 deg C-100 deg C. » 
£L<I*20 deg C-50 deg C (DiSitfeio 

7h^-rXbd«i*»*-t^"e**o 



[0017] 

*KLT»£:tv6 3 SRTtxX^-fXb^^itLTI*, 
2,3-eX(hU>T;^>P^»-l,4-eX(^ 

>^;uvP^v)-i,4-ex(v^x-;u7t^x^<y) 



opyl silyl , chlorinated triphenyl silyl , bromide trimethyl 
silyl , bromide t- butyl dimethyl silyl , bromide tri isopr 
opyl silyl , bromide triphenyl silyl , iodide trimethylsilyl 

, iodide t- butyl dimethyl silyl , iodide tri isopropyl sil 
yl , iodide triphenyl silyl , silver trifluoromethane sulfona 
te jpl 1 Hong acid trimethylsilyl , silver trifluoromethane 
sulfonate jpl 1 Hong acid t-butyl dimethyl silyl , silver tr 
ifluoromethane sulfonate jpll Hong acid tri isopropyl sil 
yl , silver trifluoromethane sulfonate jpll Hong acid trip 
henyl etc, amount used usually 2 - 10 is molar multiple 

, preferably 3-5molar multiple necessary vis-a-vis phosp 
hine compound . 

[0014] 

As base , you can use organic base , inorganic base bot 
h. 

As organic base , you can list for example triethylamine 
, tributyl amine , diisopropyl ethylamine , picoline , 1- 
methyl imidazole , N, N- dimethyl aniline , pyridine etc. 

Concretely, you can list sodium hydroxide , potassium h 
ydroxide , sodium hydrogen carbonate , potassium hydro 
gen carbonate , sodium carbonate , potassium carbonate 
etc as inorganic base . 

amount used is usually 2-10 molar multiple , preferabl 
y 3~5molar multiple vis-a-vis phosphine compound . 

[0015] 

It can use solvent usually at time of reaction, it can use 
the for example hexane or other hydrocarbons , dichlor 

omethane or other halogenated hydrocarbons , tetrahydrof 

uran or other ethers etc as this solvent , amount used is 
usually 2 - 20 weight multiple vis-a-vis phosphine com 

pound . 

[0016] 

Reaction is done by mixing phosphine compound , base 
and silylation in for example solvent , the reaction temp 
erature is range of usually 0 deg C~100deg C, preferably 
20deg C-50deg C. 

objective it is after reaction termination , with concentrat 
ion and, extractionand silica gel column purification or o 
ther conventional post-treatment can acquire terniery phos 
phine compound . 

[0017] 

As terniery phosphine compound which is acquired in thi 
s way, for example 2, 3- bis (trimethyl siloxy ) - 1 and 
4-bis (diphenylphosphino ) butane , 2, 3- bis (t- butyl d 
imethyl siloxy ) - 1 and 4 -bis (diphenylphosphino ) but 
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2,3-tfX(hU-TV^P t°JUvP^V)-l,4- 
t^(v7i- )[,7\s7s-J<<S)Z?^, 2,3-t=X(Hj:7 
x— JUvP^v)-l,4-riX(v:7x— jU^X^fV) 

V^Q^^v;U*X^-<-/)3?£>. 2,3-tfX(tert- 

v;u*x:7^/):7£>. 2,3-tf x(HM v^Ptf;u 

2,3-eX(h'J^xn;bvP+v)-l,4-ex 
(V?v^7P^^rv;U7t"sX^y)^>> 2,3-eX(K 
U^f;k>P^V)-l,4-tX{v(4->fJl/7xZj|,) 

7t^x^y}^^>, 2 ? 3-ex(tert-^;bv>^;u 

vpap-v).l 5 4-eX{v(4-y^^37x— ;U)7t^X37^ 

2 ) 3-ex(h'J^v^Pt°;uvP^»-i, 
4-ex{ v(4-^;u^x- ;u)7fxx^y}^>. 2, 

3- eX(h'J7xZ^yP+v)-l,4-eX{y(4-^ 

;u^x- ;U)7nx37^r/}^^>, 2,3-tfX(MJ^ 
;UvpJrv)-] > 4-ex{v(4-.77;U^P^x-^)7tN 

X^^/}^^>. 2,3-eX(tert-T?>;Uv*5 1 JUi> 
p ^> ). 1 7 4- tf X { v(4-T7 ; U :t P 37x — ; U)7hX"7-f 

y>^>. 2,3-ex(hU-<v^Pt 0 ;u^p^»-i, 

4- eX{v(4-37;U*-P^xZL;U)7tsX7-<y}^ r ^ 
>.2,3-eX(h'J-7x-JUvD^rv)-l,4-eX{^(4 

[0018] 

±IBCOfcL^Tl^*4^tB• ! feIi:LTffll^^>^^^7t-^x 
^-flHb-ftttl** #J*Jdf J.Chem.Soc.Chem.Com 
mum.,48 1(1971 )lCie*£c7) DIOP (DlgtikftfelZ. 



ane , 2, 3- bis (tri isopropyl siloxy ) - 1 and 4-bis (dip 
henylphosphino ) butane , 2, 3- bis (triphenyl siloxy ) - 
1 and 4 -bis (diphenylphosphino ) butane , 2, 3- bis (tri 
methyl siloxy ) - 1 and 4-bis (dicyclohexyl phosphino ) 
butane , 2, 3- bis (t- butyl dimethyl siloxy ) - 1 and 4 
-bis (dicyclohexyl phosphino ) butane , 2, 3- bis (tri iso 
propyl siloxy ) - 1 and 4-bis (dicyclohexyl phosphino ) 
butane , 2, 3- bis (triphenyl siloxy ) - 1 and 4 -bis (die 
yclohexyl phosphino ) butane , 2, 3- bis (trimethyl silox 
y ) - 1, 4 -bis {di (4 -methylphenyl ) phosphino } buta 
ne , 2, 3- bis (t- butyl dimethyl siloxy ) - 1 and 4 -bis 

{di (4 -methylphenyl ) phosphino } butane , 2, 3- bis 
(tri isopropyl siloxy ) - 1 and 4-bis {di (4 -methylphenyl 
) phosphino } butane , 2, 3- bis (triphenyl siloxy ) - 1 
and 4 -bis {di (4 -methylphenyl ) phosphino } butane , 
2, 3- bis (trimethyl siloxy ) - 1 and 4-bis {di (4 -fluor 
ophenyl ) phosphino } butane , 2, 3- bis (t- butyl dimet 
hyl siloxy ) - 1 and 4 -bis {di (4 -fluorophenyl ) phosp 
hino } butane , 2, 3- bis (tri isopropyl siloxy ) - 1 and 
4-bis {di (4 -fluorophenyl ) phosphino } butane , 2, 3- 
bis (triphenyl siloxy ) - 1 and 4 -bis you can list {di (4 
-fluorophenyl ) phosphino } butane etc. 



[0018] 

Description above putting, as for phosphine compound w 
hich is used as the starting material compound , for exa 
mple Journal of the Chemical Society, Dalton Transactio 
ns (ISSN 0300-9246, CO DEN JCDTBI ). general formula 
which it can synthesize easily from tartaric acid , accor 
ding to manufacturing method of DIOP which is stated i 
n the Chemical Communications m,, 481 (1971) (9) 



diop mmi*& P -h;ux>x;U7tc«?i£T.9 



[0019] 

(l,5-^+^v^>)] 2 [RhCl(l,5-v^P^^^vx 
»] 2 [RhCl(y;U7f;;U^vX>)] 2s [RuCl 2 (l,5-v£ 
U*WV&)] n * [IrCl(^^P^^» 2 ] 2 s PdCl 



It can produce easily DIOPanalog which is shown with 
(In Formula, R<sup>3</sup> shows same meaning as des 
cription above. ) with the method which heating and refl 
uxing is done under ethyl p-toluenesulfonate acid existing 
and in 95% ethanol . 

[0019] 

transition metal complex of this invention as description 
above is thing, but this transition metal complex can pro 
duce for example [RhCl (1 and 5 -hexadiene ) ] <sub>2 
</sub> [RhCl (1 and 5 -cyclooctadiene ) ] <sub>2</sub> 
[RhCl (norbornadiene ) ] <sub>2</sub>, [RuCKsub>2</s 
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3 mfoKJ^Vc&lfaG: JsLfott Z-fimz^-DX 



mi 



[0020] 

^JSCD^ltLTI*. 14IWBS 59-20294 ^AWz 
tm(DJj ! £lzm\ ^v^POfXfl^^ 



[0021] 



ub> (1 and 5 -cyclooctadiene ) ] <sub>n</sub>, [IrCl (c 
yclooctene ) <sub>2</sub> ]<sub>2</sub>, PdCl<sub>2</ 
sub> (benzonitrile ) <sub>2</sub>or other transition meta 
1 compound and terniery phosphine compound easily with 
method which reacts. 

[0020] 

The;mu -dichloro bis reacting, it can produce (1 and 5 - 
hexadiene ) <sub>2</sub>rhodium and terniery phosphine 
compound inaccordance with method which is stated in 
Japan Unexamined Patent Publication Showa 59-20294dis 
closure among transition metal complex which relate to t 
his invention , as example of method which produces th 
e rhodium complex where for example M is suitable to 
rhodium . 

After isolating with concentration or other operation, you 
can use the rhodium complex which it produces, for m 
ethod of this invention . 

In addition, after producing beforehand inside reaction sy 
stem , it ispossible also to use without removing. 

[0021] 

Furthermore, it can produce other transition metal comple 
x , according to public knowledge literature below for e 
xample . 



J.Am.Chem.Soc.,2397,93,2397(1971) 



Journal of the American Chemical Society (0002 - 7863, JACSAT ) Soc, 2397, 93, 2397 (1971) 
J.Chem.Soc.Chem.Commun., 922(1 985) 



Journal of the Chemical Society, Dalton Transactions (ISSN 0300-9246, CODEN JCDTBI ).Chemical Commun 
ications n., 922 (1985) 

#MBS61 -63690#'i>« 



Japan Unexamined Patent Publication Showa 61- 63690disclosure 



1991 *P % *L» 

[0022] 

*^*»»M«ftfcLTI*.«*li RhCl(l,5 
-/s^^X>)C2,3-eX(hU>5 L ;UvP J Pv)-l,4 

;u^vx>)C2>ex(hU>^;^>p^>)-i,4-e 

X(V^x-;U7^X^-</)^^>]. RhCl(l,5-V^ 
P^-<7^^Xl/)[2,3-lfX(hU^;UvP^*»-l, 
4-tfX(v^x-;U7fxX^-<-/)^>]> [Rh(l,5-V 
^p^^^^x>)C2,3-eX(HU^^^vP^v)- 
1 ,4-tf X( v^xx;U7txX^y)^ r ^>]C10 4 > [Rh 



Machine metal complex , 1991 , Maruzen 
[0022] 

As this transition metal complex , for example RhCl (1 
and 5 -hexadiene ) {2 and 3 -bis (trimethyl siloxy ) - 1 

and 4 -bis (diphenylphosphino ) butane }, RhCl (norbor 
nadiene ) {2 and 3 -bis (trimethyl siloxy ) - 1 and 4 -b 
is (diphenylphosphino ) butane }, RhCl (1 and 5 -cycloo 
ctadiene ) {2 and 3 -bis (trimethyl siloxy ) - 1 and 4 -b 
is (diphenylphosphino ) butane }, [Rh (1 and 5 -cyclooct 
adiene ) {2 and 3 -bis (trimethyl siloxy ) - 1 and 4 -bis 

(diphenylphosphino ) butane } C10<sub>4</sub>, [Rh 
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(l,5-v^P^"^^vx>)C2,3-t:X(h l J^;UvP 
6x [Rh(i,5-->^P^-<7^vx»[2,3-t:X(h l J>^ 1 

>]]BF 4 , [RuCl 2 C2,3-eX(h , J>^;UvP^rV>l, 
4-eX(v7i-J^7^)^^]] 2 (N(C 2 H 5 ) 

Ru(0 2 CCH 3 ) 2 C2,3-e^(h l J>^^vn^»- 
],4-eX(v7i- ;U7hX^-<-/)^>]> IrClC2,3- 

X^/)^>].[Ir(l,5.V^P^^X>)[2,3 

-ex(h [ j^^vp+v)-i,4-ex(v7xz^7fN 

X^^/)^^>]]PF 6 , PdCl 2 [2,3-h: X(MJ;*^U 



[0023] 

fc^^±lB i &1t^^fCfclt^C2,3-tX(hU>^ 
;UvP^v)-i,4-eX(v^x-;U7t^X^^y)^^ 
C2,3-tfX(tert-^>;Uv^;UvP+v)- 

i ,4-ex( v^xx;u7t^x^^y)^^>] . [2,3-ex 

(hWV^Pt°Jl/vP+y)-l,4-t^(y7x-JI/ 
ta^y)^>], [2,3-eX(h'J^x-;UvP^r 
v)-l,4-eX(v^x-;U7^X^^/)^^>]. C2,3- 
ex(hU^f^va+v)-l,4-t:X(yy^P^+ 
v;U7t;X^y)^^>K [2,3-eX(tert-^;bV 
>^;Ui>P^v).i,4-eX(vv^P^^v;U7nx 
7-f/)^>], C2,3-eX(hU^V^Pt°;UvP^r 
V)-l,4-eX(VV>7P/\^V>lU7tNX^><> f )^ r ^ 
>K C2,3-eX(h'J^x-;UvP^rV)-l,4-eX(v 
V>7P^^F-v;U^X^y)^>]. C2,3-eX(hU 

>fjl/yp+y)-i,4-lfx{v(4->f;i/7x-il,) 

^X^^y . [2,3-eX(tert-^;Uv>^ 
;UvP^v)-l,4-t^X{v(4-^^;U^x^>lU)7^X 

C2,3-ex(h'j^v^Pt°;uvP^ 
vVi^-tfxi^-^^^u^x-^^T^x^y}^ 

>]. C2,3-eX(h'J^x-;UvP^i>)-l,4-eX 

{v(4^^;u^x-;u)7t>x^<> f }^^>]. [2,3- 
ex(h'J>f^yP+y>i,4-ex{y(4-7;btP 

^x^.;U)7t^X^-f y . C2,3-eX(tert-^> 
;by>f;i/yP+y)-l,4-tX{y(4-7il/tP7x 

-;u)7fxx^^y}^^>]. C2,3-tfx(hU^v^p 
t°;uixp^v)-i,4-ex{v(4-37;u^-p-7x— 
^-f/}^>], [2,3-ex(h'J^x-;uvP^ 

y)-l,4-eX{y(4-7;btn7x-W*X7^} 
[0024] 



(1 and 5 -cyclooctadiene ) {2 and 3 -bis (trimethyl silox 
y ) - 1 and 4 -bis (diphenylphosphino ) butane }] SbF<s 
ub>6</sub>, [Rh (1 and 5 -cyclooctadiene ) {2 and 3 -b 
is (trimethyl siloxy ) - 1 and 4 -bis (diphenylphosphino 

) butane }] BF<sub>4</sub>, [RuCl<sub>2</sub> {2 an 
d 3 -bis (trimethyl siloxy ) - 1 and 4 -bis (diphenylphos 
phino ) butane }] <sub>2</sub> (N (C<sub>2</sub>H<su 
b>5</sub> ) <sub>3</sub> ), Ru (0<sub>2</sub>CCH<s 
ub>3</sub> ) <sub>2</sub> {2 and 3 -bis (trimethyl silo 
xy ) - 1 and 4 -bis (diphenylphosphino ) butane },IrCl 
{2 and 3 -bis (trimethyl siloxy ) - 1 and 4 -bis (diphen 
ylphosphino ) butane }, [Ir (1 and 5 -cyclooctadiene ) 
{2 and 3 -bis (trimethyl siloxy ) - 1 and 4 -bis (diphen 
ylphosphino ) butane }] PF<sub>6</sub> PdCKsub>2</s 
ub> {2 and 3 -bis (trimethyl siloxy ) - 1 and 4 -bis (di 
phenylphosphino ) butane }] 

[0023] 

And {2 and 3 -bis (t- butyl dimethyl siloxy ) - 1 and 4 

-bis (diphenylphosphino ) butane }, {2 and 3 -bis (tri i 
sopropyl siloxy ) - 1 and 4 -bis (diphenylphosphino ) bu 
tane }, {2 and 3 -bis (triphenyl siloxy ) - 1 and 4 -bis 
(diphenylphosphino ) butane }, {2 and 3 -bis (trimethyl 
siloxy ) - 1 and 4 -bis (dicyclohexyl phosphino ) butane 

}, {2 and 3 -bis (t- butyl dimethyl siloxy ) - 1 and 4 
-bis (dicyclohexyl phosphino ) butane }, {2 and 3 -bis (t 
ri isopropyl siloxy ) - 1 and 4 -bis (dicyclohexyl phosph 
ino ) butane }, {2 and 3 -bis (triphenyl siloxy ) - 1 and 

4 -bis (dicyclohexyl phosphino ) butane }, {2 and 3 -bi 
s (trimethyl siloxy ) - 1 and 4 -bis {di (4 -methylphenyl 

) phosphino } butane }, {2 and 3 -bis (t- butyl dimeth 
yl siloxy ) - 1 and 4 -bis {di (4 -methylphenyl ) phosph 
ino } butane }, {2 and 3 -bis (tri isopropyl siloxy ) - 1 

and 4 -bis {di (4 -methylphenyl ) phosphino } butane 

}, {2 and 3 -bis (triphenyl siloxy ) - 1 and 4 -bis {di 
(4 -methylphenyl ) phosphino } butane }, {2 and 3 -bis 
(trimethyl siloxy ) - 1 and 4 -bis {di (4 -fluorophenyl ) 
phosphino } butane }, {2 and 3 -bis (t- butyl dimethyl s 
iloxy ) - 1 and 4 -bis {di (4 -fluorophenyl ) phosphino 

} butane }, {2 and 3 -bis (tri isopropyl siloxy ) - 1 an 
d 4 -bis {di (4 -fluorophenyl ) phosphino } butane }, co 
mpound etc which is suitable to {2 and 3 -bis (triphenyl 

siloxy ) - 1 and 4 -bis {di (4 -fluorophenyl ) phosphin 
o } butane } you can list {2 and 3 -bis (trimethyl silox 
y ) - 1 and 4 -bis (diphenylphosphino ) butane } in the 
above-mentioned each compound . 

[0024] 

method of this invention olefin compound and hydrogen 
which under existing of transition metal complex a this 
way are shown with general formula (3) is something w 
hichreacts, but as substituent which is shown with R<sup 
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R 6 T'^n-SBjtl*<tL-Cli^5 1 ^*> x^;u 
<fV7f ^i, sec- ^;U*. tert-^JUS, 

2-(j>*h^i>*;u7R-;u)x^;u*. 2- 



[0025] 

2-^;U^-P3?x— ^US, 3-7il/tn7x-;i/S, 4- 
^UTf-P^x-JUX. 2,4-i/7^tP^i-^I, 
2,4,6-hU^^^-P^Ji— 2-^P PT7xx;U 

3-^PP7i-iHs 4-^DP7i-;l/*s 2,4 
-y>7PP7i-iH, 2,4,6-h'J^PP7x-;i/ 

2->h + v7x-/H, 3-^*v7xX^ 

X. 4->h+v7x~;i/S, 2,4-iMh^>:7xxju 

^>7x-JI/I, 3,4-^fL/>yt + y7x-;i/ 
ft. 2,4 1 6-hU>h*i/7x-;H, 2-tKn+y7 
izjH, 3-tKP4->37xx;uft, 4-tKP^v 
ZPjl- 2,4-ytKP*y7xz;i,S, 3,4- v 
tKP^X7xxjU* s 2,4,6-h'JfcKP^i/7x— 
;u*. 4.tKP^-y-3->h+y7x-jl/S, 2-HJ 
3-hU^S, 4-MJJUS, 2,4-V^^U^x 
x;uft s 2,4,6.h'J^f^7x-jH, ^>v;U 
ft s 7x^fjH, v*7x— ;U^JUS. 

[0026] 
[0027] 

g&s a *e^$^-ftSx!C(4)i?^^+i^s^ 

;Uft. tert-^^U*. v^P^+v;US&i:<7><D 

fi»7^P+y^StUI*^h^yS, xh+ 
>>S, n-^P/t^V*. ^fV^P^+yi, n-^h 
^F-V*s -YV^h^v*. sec-^h^vS. tert-^ 

[0028] 



>4</sup>, R<sup>5</sup>, R<sup>6</sup> in olefin com 
pound which is a starting material compound here, meth 
yl group , ethyl group , n- propyl group , isopropyl gro 
up , n- butyl group , isobutyl group , s-butyl group , t~ 
butyl group , cyclohexyl group , trifluorom ethyl group , 
trichloromethyl group , methoxymethyl group , 2- methox 
yethyl group , hydroxymethyl group , 2- hydroxyethyl gr 
oup , methoxycarbonyl methyl group , ethoxy carbonyl 
methyl group , 2- (methoxycarbonyl ) ethyl group , 2- 
(ethoxy carbonyl ) ethyl group , 

[0025] 

2 -fluorophenyl group , 3- fluorophenyl group , 4- fluoro 
phenyl group , 2, 4- difluoro phenyl group , 2, 4, 6-trifl 
uoro phenyl group , 2- chlorophenyl group , 3- chloroph 
enyl group , 4- chlorophenyl group , 2, 4- dichloropheny 
I group , 2, 4, 6-tri chlorophenyl group , 2- methoxyphen 
yl group , 3- methoxyphenyl group , 4- methoxyphenyl 
group , 2, 4- dimethoxy phenyl group , 3, 4- dimethoxy 

phenyl group , 2, 3- methylene dioxy phenyl group , 3, 

4- methylene dioxy phenyl group , 2, 4, 6-trimethoxy p 
henyl group , 2- hydroxyphenyl group , 3- hydroxypheny 
1 group , 4- hydroxyphenyl group , 2, 4- dihydroxy phen 
yl group , 3, 4- dihydroxy phenyl group , 2, 4, 6-trihydr 
oxy phenyl group , ethyl 4-hydroxy-3-m ethoxy benzoate m 
ethoxyphenyl group , 2- tolyl group , 3- tolyl group , 4- 

tolyl group , 2, 4- dimethylphenyl group , 2, 4, 6-trime 
thyl phenyl group , benzyl group , phenethyl group , dip 
henylmethyl group , naphthyl methyl group , 2- naphthyl 

ethyl group , 

[0026] 

You can list carboxyl group , methoxycarbonyl group , e 
thoxy carbonyl group , n- propoxy carboxyl group , isop 
ropoxy carboxyl group , n- butoxy carboxyl group , t- b 
utoxy carboxyl group , phenoxy carbonyl group etc. 

[0027] 

lower alkyl group of methyl group , ethyl group , n- pr 
opyi group , isopropyl group , n- butyl group , isobutyl 
group , s-butyl group , t- butyl group , cyclohexyl group 
or other is illustrated as lower alkyl group which is sho 
wn with X in substituent which is shown with general f 
ormula (4) which is shownwith substituent A. 

methoxy group , ethoxy group , n- propoxy group , isop 
ropoxy group , n- butoxy group , isobutoxy group , s -b 
utoxy group , t- butoxy group etc is illustrated as lower 
alkoxy group . 

[0028] 

methyl group , ethyl group , n- propyl group , isopropyl 
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fiH % -<V^^;Uft> sec-^^;US. tert-^ 
tert-^JUT^S, v>fJl/7^ 

i-tfp'jv-;us. i-ep«j-;u*. l-^sy^/u 
iWJ-;H, 1-tf^Pv-juS. i 

— jH, cis-^+thtKP-l-^VK'J— JU*. tran 
s-^^tKn-i-OK'J^JH^ cis-^+J-fcK 
P-2--T V^f>KU- trans-^+-^tKP-2--f 
V-OK'J-il/S, cis-3a,4,7,7a-T-|-9tKP-2--f 
V^>PJ-iH, trans-3a,4,7,7a-T-h^tKP-2- 

[0029] 

-»SC(6)-e**ix*ilJft*lc*jL^TlB** R 
\ R'° lzfclt*fi»T;U^;U*i:L-CI*^;U 
ifibS, n-^Pt°;ua, -<V^Pt:;Ug* n- 
^T;US. ^V^^U*. sec-^^yUfts tert-3? 

v>?p^v>iuS^if(Dll^L<[*a 

tt(D(6«7;U*n>»*<* Tv;US<tLTI*7tx;U 
[0030] 

trans-2-^^;U^T>It. 
trans-4-tKP^S/-3-^;U-2-^-T^tt. 



cis-4-tKP+V-3-^^;U-2-^T>^s 



cis-5-tKP^>-3->9 L ;U-2-^>T">M, 
trans-2-X^'J^-3-tKP^Fi>^Pt a ^>^ N 



group , n- butyl group , isobutyl group , s-butyl group 
, t- butyl group , cyclohexyl group or other chain or lo 
wer alkyl group etc of cyclic are illustrated as lower alk 
yl group which is shown in substituent which is shown 
with general formula (5), as the R<sup>7</sup> R<sup> 
8</sup>, can list for example amino group , methylamin 

0 group , ethylamino group , t- butyl amino group , dim 
ethylamino group , methyl t- butyl amino group , cycloh 
exyl methylamino group etc as this substituent . 

R<sup>7</sup>, R<sup>8</sup> connecting, 1 -pyrrolidin 
yl group , 1- pyrrolinyl group , 1- imidazolinyl group , 
1- pyrazolinyl group , 1- [piperojiniru ] basis, 1 -morpho 
linyl group , 1- indolinyl group , isoindolinyl group , cis 
-hexahydro -1- indolinyl group , trans -hexahydro -1- ind 
olinyl group , cis-hexahydro -2- isoindolinyl group , tran 
s -hexahydro -2- isoindolinyl group , cis-3a, 4, 7, 7a-tetr 
ahydro -2- isoindolinyl group , trans -3a, 4, 7, 7a-tetrahy 
dro -2- isoindolinyl group etc is illustrated with Natom as 
substituent which is shown with general formula (5) wh 
en ringis formed. 

[0029] 

As lower alkyl group in substituent R<sup>9</sup>, R<s 
up>10</sup> in substituent which is shown with general 
formula (6) lower alkyl group of methyl group , ethyl gr 
oup , n- propyl group , isopropyl group , n- butyl group 
, isobutyl group , s-butyl group , t- butyl group , cyclo 
hexyl group or other chain or cyclic , formyl group , ac 
etyl group , acetoacetyl group , propanoyl group , butyry 

1 group , isobutyryl group , benzoyl group , phthaloyl gr 
oup etc is respectivelyillustrated as acyl group . 

[0030] 

As this olefin compound , 
for example methacrylic acid , 
trans -butenoic acid , 
cis-butenoic acid , 
trans -2- methyl butenoic acid , 
cis-2- methyl butenoic acid , 

trans -ethyl 4-hydroxy-3-methoxybenzoate methyl -2- bute 
noic acid , 

cis-ethyl 4-hydroxy-3-methoxybenzoate methyl -2- butenoi 
c acid , 

trans -5-hydroxy -3- methyl -2- pentenoic acid , 
cis-5-hydroxy -3- methyl -2- pentenoic acid , 
trans -2- ethylidene -3- hydroxy propanoic acid , 
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o-^pp4£J£BL 

o->h^>=riJ£8L 

m-^U^P^JSM. 
m-<7PP*iJ£gL 

m--^p^*t^at. 

m-fcKP*5/ttML 

p-:7;U7t-p*£JkB§. 

p-^pp*ij£SL 

3A5-HJ>MrvteJ£KL 

2->^i^>^x-;uBai, 2->^u>-o--7;u^-p 
|g s 2->^u>-o-^p^x-;uitBS> 2->5 1 U'> 

5/7i-;i/ffS, .2->^-U>-m-^;U^-P77x- 
JUffEl£, 2->^L/>-m-^PP^x-;ixg^^. 2-> 
fbVWP^i-il/Kits 2-^U>-m->h 

fit. 2-yfL/>p-^7PP7i-;^ls 2-^^U> 
-p-^P^x-Jl/Bi, 2->5 L Ul/-p->h^V^ 

x:=juB»* 2-/5 1 u>-p-tKP^-v^x-;uK 

^;u-<£=3>S£. 2-Xl^U-<£zi>g^ 2-X^'J"X 
>zii<@§. 2-/<>y U^f >CI*<». 2-(o-"7;U* 
□ ^>yUf>)^i<l, 2-(o^paK>v'Jf 

1/)ZI*<BL 2-(o-?P^>vU^>)a*<SL 
2-(o->h+V^>v'jT r »-li<^. 2-(o-tKP 



cis-2- ethylidene -3- hydroxy propanoic acid , 

trans -2- hexenoic acid , 

cinnamic acid , 

o-fluoro cinnamic acid , 

o-chloro cinnamic acid , 

o-bromo cinnamic acid , 

o-methoxycinnamic acid , 

o-hydroxy cinnamic acid , 

m-fluoro cinnamic acid , 

m-chloro cinnamic acid , 

m-bromo cinnamic acid , 

m-methoxycinnamic acid , 

m-hydroxy cinnamic acid , 

p- fluoro cinnamic acid , 

p- chloro cinnamic acid , 

p- bromo cinnamic acid , 

p- methoxycinnamic acid , 

p- hydroxy cinnamic acid , 

2 and 3 -dimethoxy cinnamic acid , 

3 and 4 -dimethoxy cinnamic acid , 

3, 4 and 5 -trimethoxy cinnamic acid , 

2 -methylene phenylacetic acid , 2- methylene -o-fluorop 
henyl acetic acid , 2- methylene -o-chlorophenyl acetic a 
cid } 2- methylene -o-bromophenyl acetic acid , 2- meth 
ylene -o-methoxyphenyl acetic acid , 2- methylene -o-hyd 
roxyphenyl acetic acid , 2- methylene -m-fluorophenyl ac 
etic acid , 2- methylene -m-chlorophenyl acetic acid , 2- 

methylene -m-bromophenyl acetic acid , 2- methylene - 
m-methoxyphenyl acetic acid , 2- methylene -m-hydroxyp 
henyl acetic acid , 2- methylene -p- fluorophenyl acetic 
acid , 2- methylene -p- chlorophenyl acetic acid , 2- met 
hylene -p- bromophenyl acetic acid , 2- methylene -p- m 
ethoxyphenyl acetic acid , 2- methylene -p- hydroxyphen 
yl acetic acid , 2- methylene -2, 3- dimethoxy phenylace 
tic acid , 2- methylene -3, 4- dimethoxy phenylacetic aci 
d , 2- methylene -3, 4, 5-trimethoxy phenylacetic acid , 
itaconic acid , 2- methyl itaconic acid , 2- ethyl itaconic 

acid , 2- ethylidene succinic acid , 2- benzilidine succin 
ic acid , 2- (o-fluoro benzilidine ) succinic acid , 2- (o-c 
hloro benzilidine ) succinic acid , 2- (o-bromo benzilidin 
e ) succinic acid , 2- (o-methoxy benzilidine ) succinic a 
cid , 2- (o-hydroxy benzilidine ) succinic acid , 2- (m-fl 
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V^Jt^ZUKSL 2-(m-<7PP'<>v'J J f >)- 
I4<». 2-(m-3> r P^K>«y»jT r »ZI*<^. 2-(m 

»Z(*<g$. 2-(p^PP^^Uf»:ii<Ss 2 
^p-^ P^^>v'Jf r >)-l*<^. 2-(p->h^Fv^ 
>vUT r »Z[^<SS. 2-(p-tKP+v^>v , Jf 
»Zli<BS> 2K2,3-V>h^V^>V , JT r >)-l* 
<g£ % 2-(3,4-V^K+V /< >V , JT>)-tt<l, 2- 

(2,3-^b>vt^v^^v'Jf»:ii<Ss 2- 

(3,4-^U>v^-^v^>v'JT r »-l*<^. 2- 
(3,4,5-hU/h+y^vUf»-[i<l,2-(l-t 
^^;U>^U»^(i<^. 2-(l-(5->h^rV)^^ 

;uy^b^l*<^s 2-(M6->h*i>):K7^U* 

^U»^li<gL 2-(2-^?^U^U»ChJ:< 
^ v 2-(2K5-^h^v)^^;U^^U>)C:i5:<M> 
2-(2-(6->K^V)^-^JU>^-b»^(i<^. 



[0031] 

cis-^T^B^^U, 
trans-2->^;U^-X>K>^;U, 

cis-2-;*^;u:^>B£;*^L^ 

trans-4-tKP^V-3-/^;U-2-^>^>^;Us 

cis-4-tKp+v-3-y^;u-2^-r>^y^;u. 



trans-5-tKP^V-3->^;U-2-^l 

;i^ 

cis-5-tKP^V-3-^^;U-2-^>^>K^^. 
trans^-X^Uf'^-tKP^V^Pt 0 ^^^ 

cis-2-x^U^r>-3-tKP^rv^Pt°7h>^>^ 

trans-2-^iZ>g£;^U. 

o-^u^PfiJkgb^K 

o-^PPiKl>fik 

o-^p^EflJk@£>^K 

o-fcKP*vtiJ£g£^;K 



uoro benzilidine ) succinic acid , 2- (m-chloro benzilidin 
e ) succinic acid , 2- (m-bromo benzilidine ) succinic ac 
id , 2- (m-methoxy benzilidine ) succinic acid , 2- (m-h 
ydroxy benzilidine ) succinic acid , 2- (p- fluoro benzilid 
ine ) succinic acid , 2- (p- chloro benzilidine ) succinic 
acid , 2- (p- bromo benzilidine ) succinic acid , 2- (p- 
methoxy benzilidine ) succinic acid , 2- (p- hydroxy ben 
zilidine ) succinic acid , 2- (2 and 3 -dimethoxy benzilid 
ine ) succinic acid , 2- (3 and 4 -dimethoxy benzilidine 

) succinic acid , 2- (2 and 3 -methylene dioxy benzilidi 
ne ) succinic acid , 2- (3 and 4 -methylene dioxy benzil 
idine ) succinic acid , 2- (3, 4 and 5 -trimethoxy benzili 
dine ) succinic acid , 2- (1 -naphthyl methylene ) succin 
ic acid , 2- (1 - (5 -methoxy ) naphthyl methylene ) sue 
cinic acid , 2- (1 - (6 -methoxy ) naphthyl methylene ) 
succinic acid , 2- (2 -naphthyl methylene ) succinic acid 
, 2- (2 - (5 -methoxy ) naphthyl methylene ) succinic a 
cid , 2- (2 - (6 -methoxy ) naphthyl methylene ) succini 
c acid , 

[0031] 

methyl methacrylate , 
trans -butenoic acid methyl , 
cis-butenoic acid methyl , 
trans -2- methyl butenoic acid methyl , 
cis-2- methyl butenoic acid methyl , 

trans -ethyl 4-hydroxy-3-methoxybenzoate methyl -2- bute 
noic acid methyl , 

cis-ethyl 4-hydroxy-3-methoxybenzoate methyl -2- butenoi 
c acid methyl , 

*=f- trans -5-hydroxy -3- methyl -2- methyl pentenoate , 



cis-5-hydroxy -3- methyl -2- methyl pentenoate , 
trans -2- ethylidene -3- hydroxy methyl propionate , 

cis-2- ethylidene -3- hydroxy methyl propionate , 

trans -2- hexenoic acid methyl , 
cinnamic acid methyl , 
o-fluoro cinnamic acid methyl , 
o-chloro cinnamic acid methyl , 
o-bromo cinnamic acid methyl , 
o-methoxy cinnamic acid methyl , 
o-hydroxy cinnamic acid methyl , 
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p-/h*v*fj£S£>^. 

3,4-v*h*vte&B£^K 
3A5-HJ>h^i^J£l&^K 

2->^b>-m--7;U^O^xn;USlFBS>^;U. 

2->^-b>-m-^pp^x-;uftit>^ 1 ;u. 
2->^u>-m-^p^E^x— ;upgt>^;u. 

2-^U>-m-tKP^V^x-jUBK^;U. 
2->fb>-p-7JbtP7xz;Hti>f;k 
2->^u>-p-^pp37x— ;u^i§>^;u. 
2->^u>>p-^P : t^x-;uBlFiS^;Us 

2->fU>-p->h^>7x-;i/Bi^fJk 

2->fU>-p-tKa+i/7x-;bB*Wi/, 2-/ 

^lx>-2,3-^/^h^r2/7x— jUBK>^;U. 2->^ 
b>-3,4-y>h^v7x-;H^i/^;k 2-^U 

>K^^f^XXfJk 2-*5 L ;iH'*:3>Brt'' 
^jUXfik 2-Xf;^^n>i : E/yfJl/X 

x-xju. 2-x^'jT : >z(i<^^Ey>5 1 ^xx J f 

;K 2^>v'Jf>Ili<l : E//fi^Xf;k 
2-(o-7;UtP^>V l Jf»-li<l^^f^ 1 
XxJK 2-(o-^PP^>vU J r>)CII£<8£ r E^ 
f^XXfJk 2-(o-^P^>v'J^>)Z(i<^ 



m-fluoro cinnamic acid methyl , 
m-chloro cinnamic acid methyl , 
m-bromo cinnamic acid methyl , 
m-methoxycinnamic acid methyl , 
m-hydroxy cinnamic acid methyl , 
p- fluoro cinnamic acid methyl , 
p- chloro cinnamic acid methyl , 
p- bromo cinnamic acid methyl , 
p- methoxycinnamic acid methyl , 
p- hydroxy cinnamic acid methyl , 

2 and 3 -dimethoxy cinnamic acid methyl , 

3 and 4 -dimethoxy cinnamic acid methyl , 

3, 4 and 5 -trimethoxy cinnamic acid methyl , 

2 -methylene phenylacetic acid methyl , 

2 -methylene -o-fluorophenyl methyl acetate , 

2 -methylene -o-chlorophenyl methyl acetate , 

2 -methylene -o-bromophenyl methyl acetate , 

2 -methylene -o-methoxyphenyl methyl acetate , 

2 -methylene -o-hydroxyphenyl methyl acetate , 

2 -methylene -m-fluorophenyl methyl acetate , 

2 -methylene -m-chlorophenyl methyl acetate , 

2 -methylene -m-bromophenyl methyl acetate , 

2 -methylene -m-methoxyphenyl methyl acetate , 

2 -methylene -m-hydroxyphenyl methyl acetate , 

2 -methylene -p- fluorophenyl methyl acetate , 

2 -methylene -p- chlorophenyl methyl acetate , 

2 -methylene -p- bromophenyl methyl acetate , 

2 -methylene -p- methoxyphenyl methyl acetate , 

2 -methylene -p- hydroxyphenyl methyl acetate , 2- meth 
ylene -2, 3- dimethoxy phenylacetic acid methyl , 2- met 
hylene -3, 4- dimethoxy phenylacetic acid methyl , 2- m 
ethylene -3, 4, 5-trimethoxy phenylacetic acid methyl , m 
onomethyl itaconate ester , 2- methyl monomethyl itacon 
ate ester , 2- ethyl monomethyl itaconate ester , 2- ethyl 
idene succinic acid mono methyl ester , 2- benzilidine su 
ccinic acid mono methyl ester , 2- (o-fluoro benzilidine ) 
succinic acid mono methyl ester , 2- (o-chloro benzilidi 
ne ) succinic acid mono methyl ester , 2- (o-bromo benz 
ilidine ) succinic acid mono methyl ester , 2- (o-methox 
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zii<i^;^fjn^f;k 2-(o-tKP+v-<> 

tP^>V l Jf»C[i<i : E/^fJL'XXfJk 2 

t-;u. 2-(m-^P^y | Jf»ilt<S : E/>f 
;bxxf;k 2-(m->K^v^<>vUT r »zii<^ 
^y^f/ixxtik 2-(m-tKP*^>vUf 
»z(i<g^y>T;uxx^;u. 2-( P -:7;M-p^ 
>v'jf r »-i*<S^^^;L,xx^;u. 2-( P -<7 

-( P -:?p^K>vU^>)a£<8$^/^;uxx 

f;k 2>(p-^h^V^>V'jT r >)CI±<^y^^ 

;uxxi^;u. 2-( P -tKP^i>^>v , JT r >)-li< 
i^y^fWXfik 2-(2,3-v>h+v><>y | J 
T-^ZI^B^/^JUXX-xJUs 2-(3,4-v^h 
^rV^<>^ l JT ? »-l*<gt z E^^^^-7 1 ^^ 2 
-(2,3->^U>V^^rV^>vUT r >)-l*<^y 
^f^XXfik 2-(3,4->^U>v^v^>v 
'J J r»C:ii<BS^y^;UXXT'JU.2-(3A5-h l J 

2-(i-±^;u^u»cii<^y>^^x 

X^;U. 2-(l-(5-^h^»^^^>^U>)Zli±< 
B^Ey^JUXX^rJU, 2-(l-(6-^h^-V)^"^;U 

>^b»zii<gt^y^^;uxx^f;u, 2-(2-tI-^ 
^;u>^u»cii<^y>^;uxx^-;u. 2-(2- 
(5_ P (h4 : -v)^-^ J ? 1 ;u>5 1 u»zi*<^yy5 1 ;u 

XX^JK2-(2-(6-><h^V ^-^^;U^^U»Z 

fi<^y>^ 1 ;uxx'7 L ;u. 

[0032] 

p^'J^ilx^K 

trans-^-r->^X^;U, 

cis-^^lSx^K 
trans-2-;^;u:?^:>ifX^U % 
cis^^U^T'l'ggX^/K 
trans-4-tKP^V-3-^;U-2-^>^X^;U v 



cis^-tKP+V^-y^^U^^^^X^^U. 
trans-5-tKP^rV-3-^^;U-2-^>^>^X^ 

cis-5-tKP^v-3->^-;u-2-^>-x>S^x^;u % 

trans-2-X^'J-x>.3-tKP^V^Pt 0 7|->Kx 
cis^-x^'J^^-tKP^rv^Pt^^Kx^ 



y benzilidine ) succinic acid mono methyl ester , 2- (o-h 
ydroxy benzilidine ) succinic acid mono methyl ester , 2 
- (m-fluoro benzilidine ) succinic acid mono methyl ester 

, 2- (m-chloro benzilidine ) succinic acid mono methyl 
ester , 2- (m-bromo benzilidine ) succinic acid mono me 
thyl ester , 2- (m-methoxy benzilidine ) succinic acid mo 
no methyl ester , 2- (m-hydroxy benzilidine ) succinic ac 
id mono methyl ester , 2- (p- fluoro benzilidine ) succin 
ic acid mono methyl ester , 2- (p- chloro benzilidine ) s 
uccinic acid mono methyl ester , 2- (p- bromo benzilidin 
e ) succinic acid mono methyl ester , 2- (p- methoxy be 
nzilidine ) succinic acid mono methyl ester , 2- (p- hydr 
oxy benzilidine ) succinic acid mono methyl ester , 2- 
(2 and 3 -dimethoxy benzilidine ) succinic acid mono m 
ethyl ester , 2- (3 and 4 -dimethoxy benzilidine ) succini 
c acid mono methyl ester , 2- (2 and 3 -methylene diox 
y benzilidine ) succinic acid mono methyl ester , 2- (3 
and 4 -methylene dioxy benzilidine ) succinic acid mono 

methyl ester , 2- (3, 4 and 5 -trimethoxy benzilidine ) 
succinic acid mono methyl ester , 2- (1 -naphthyl methyl 
ene ) succinic acid mono methyl ester , 2- (1 - (5 -met 
hoxy ) naphthyl methylene ) succinic acid mono methyl 
ester , 2- (1 - (6 -methoxy ) naphthyl methylene ) succi 
nic acid mono methyl ester , 2- (2 -naphthyl methylene 

) succinic acid mono methyl ester , 2- (2 - (5 -methox 
y ) naphthyl methylene ) succinic acid mono methyl este 
r , 2- (2 - (6 -methoxy ) naphthyl methylene ) succinic 
acid mono methyl ester , 

[0032] 

ethyl methacrylate , 

trans -butenoic acid ethyl , 

cis-butenoic acid ethyl , 

trans -2- methyl butenoic acid ethyl , 

cis-2- methyl butenoic acid ethyl , 

trans -ethyl 4-hydroxy-3-methoxybenzoate methyl -2- bute 
noic acid ethyl , 

cis-ethyl 4-hydroxy-3-methoxybenzoate methyl -2- butenoi 
c acid ethyl , 

trans -5-hydroxy -3- methyl -2- pentenoic acid ethyl , 

cis-5-hydroxy -3- methyl -2- pentenoic acid ethyl , 
trans -2- ethylidene -3- hydroxy ethyl propionate , 

cis-2- ethylidene -3- hydroxy ethyl propionate , 



Page 20 Paterra® InstantM T® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP1998130175A 



1998-5 



trans-2-<^^r-b>B£x^;U x 
tiMX^U. 

o-tKP+vtiJ£B£x^;u s 

m -y;u^p^mBtx^;u s 

m-^nntiJ£l£x^MU. 

m-^h^V^JSKlX^K 
m-tKP*V*£j£B£X^;K 

p -^;u^P+iJ£BSx^;u. 

P -^pp*ij£B£x^u. 

P -:?p^*iJ£B£x^;i^ 

P -fcKP*v*iJ£B?x^K 

3,4-v>h*vf£jkB£x^;u s 
3A5-hW*vtiJ£B£x^;K 
2->^U>^xx;uff^X5 1 ;U, 
2->5 L u>-o-^;u^-p^xx;uiiF^x5 l ;u s 

^fb^-o-^P^x-j^XfJk 
2-^U>-o-^h^rv^xx i iuKBtx^;u N 

2^^u>-m^;b^-p^xx;uilF^x^;u s 
2->^U>-m-<7P P^xx;Uff^x^;U. 

2^^u>-m-^h^-v37x-;uWBS. 

2->^U>-p-^;u^-P37xx;uK^x^;u N 
2->^U>-p-^PP^x-;uKggX^U, 

2->^b>-p^P^E^xx;uKBgx^;u s 
2-y^b>-p->h^rv^xx;ug^Btx^;u % 



trans -2- hexenoic acid ethyl , 
cinnamic acid ethyl , 
o-fluoro cinnamic acid ethyl , 
o-chloro cinnamic acid ethyl , 
o-bromo cinnamic acid ethyl , 
o-methoxycinnamic acid ethyl , 
o-hydroxy cinnamic acid ethyl , 
m-fluoro cinnamic acid ethyl , 
m-chloro cinnamic acid ethyl , 
m-bromo cinnamic acid ethyl , 
m-methoxycinnamic acid ethyl , 
m-hydroxy cinnamic acid ethyl , 
p- fluoro cinnamic acid ethyl , 
p- chloro cinnamic acid ethyl , 
p- bromo cinnamic acid ethyl , 
p- methoxycinnamic acid ethyl , 
p- hydroxy cinnamic acid ethyl , 

2 and 3 -dimethoxy cinnamic acid ethyl , 

3 and 4 -dimethoxy cinnamic acid ethyl , 

3, 4 and 5 -trimethoxy cinnamic acid ethyl , 
2 -methylene ethyl phenylacetate , 
2 -methylene -o-fluorophenyl ethylacetate , 
2 -methylene -o-chlorophenyl ethylacetate , 
2 -methylene -o-bromophenyl ethylacetate , 
2 -methylene -o-methoxyphenyl ethylacetate , 
2 -methylene -o-hydroxy phenyl ethylacetate , 
2 -methylene -m-fluoropheny! ethylacetate , 
2 -methylene -m-chlorophenyl ethylacetate , 
2 -methylene -m-bromophenyl ethylacetate , 
2 -methylene -m-methoxyphenyl acetic acid , 
2 -methylene -m-hydroxyphenyl acetic acid > 
2 -methylene -p- fluorophenyl ethylacetate , 
2 -methylene -p- chlorophenyl ethylacetate , 
2 -methylene -p- bromophenyl ethylacetate , 
2 -methylene -p- methoxyphenyl ethylacetate , 
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>fb>-2,3-y>h+v7i-^Kixfjk 2-* 
^u>-3,4-v>h^i>^xii;uK^x^;u. 2-^ 

^^^x^uxx^K 2->^;u^^=i>^ 

f^xxfik 2-x^>jT : vz(i<^yx^;u 
ixf/k 2-^>v'jT r >Z(i<Bg^yx^;ux 
x^;u. 2-(o-^;u^-p^>vUT r >)zii<^y 

IfjbXXfik 2-(o-^PP^>V , jT r »^ii< 

i^Eyif;i,xxf Jk 2-(o-^P r E^>v'Jf :r 
>)zi*<»^/x^;uxxir;u % 2-(o-/MPi"< 
>S?'J^>)Zl±<Ift^/x^;ui;*TJU, 2-(o-t 
KP^v^>^Jf>)I[±<^xf^xxf 
2-(m-^;u^p^>v'JT»z(i<^yx^ 

;i/XXf Jk >)Z\t_<M 
^/IfjUXfJk 2-(m-^P : €^>V l jT>) 
Zii<lt^E/X^JUXX J r;U, 2-(m-/h^PV^> 
v'jT r »Zli<^/x^;UXX J r;U. 2-(m-tK 

p^rvK>i;uT'>)zii<^^Eyx^juxxrr 

2-(p-^;U^P^>v , J-T>)-li<^> / ^ 
Jl/XXfik 2-(p^PP'^V , Jf>)C[i<i : E 

;xf;i,xxfik 2-( p -^p :: E^>v i Jt ? »C!± 
(l^/xf^xxfJk 2-(p->h^v^>v , jT :r 
^^^(^yxf JUXXfJk 2-(p-tKP^PV 

^>vUT r >)zid:<gg^yx^>!uxx^;u s 2-(2, 
3-y>h4v^>y'Jf>)Z|j;<^/x^n 

X^;U. 2-(3,4-v>h^rV^>vU^»-[*<S^ 
t/xfiUXfik 2-(2,3-^U>V^|-^V^ 
>vUT^)a*<BrE^^Ux;^;U, 2 -(3,4- 

ibx^fik 2-(3,4>hU>h^rV^>v'jT-^)- 

[i<B£^x?^ux;^;u. 2-(i-^"7-^;u>5 1 u 

^ZI^K^-ZX^UXXtJU* 2-(l-(5->Mf 
v)Th375 1 v!U>^U»Z[i<^^Eyx^;UxX^ 

;u % 2-(i-(6-/h^»^5 L ;u>^u»zi*<»^ 
yxfjbxxfjk 2-(2-^^;u>5 1 b>)Zi*< 
St yif jbxxt ;k 2-(2-(5->«h*i/ 
^>^u»zii<® : Eyxf^xxf;k2-(2-(6- 
yh^v)-t-^^>»u>^u>)ci*<^ ; Eyx^;ux 

xf;k 

[0033] 

2-x^;u-f^=i>^v^;u, 2-x^Ut^>- 

2-(o.7^P^>y , Jf>)Cfi<iy^f 
;u N 2-(o-^PP^>vUT r >)Clfd:<^v>^;U s 2 
-(o-^P^^>v'J J r>)Zl*<^v>^ 1 ;U.2-(o- 

>h^V^>V , J7 r >)Cli<@gvy^;U. 2-(o-tK 



2 -methylene -p- hydroxyphenyl ethylacetate , 2- methyle 
ne -2, 3- dimethoxy ethyl phenylacetate , 2- methylene - 
3, 4- dimethoxy ethyl phenylacetate , 2- methylene -3, 4, 

5-trimethoxy ethyl phenylacetate , itaconic acid mono et 
hyl ester , 2- methyl itaconic acid mono ethyl ester , 2- 

ethyl itaconic acid mono ethyl ester , 2- ethylidene sue 
cinic acid mono ethyl ester , 2- benzilidine succinic acid 

mono ethyl ester , 2- (o-fluoro benzilidine ) succinic ac 
id mono ethyl ester , 2- (o-chloro benzilidine ) succinic 
acid mono ethyl ester , 2- (o-bromo benzilidine ) succini 
c acid mono ethyl ester , 2- (o-methoxy benzilidine ) su 
ccinic acid mono ethyl ester , 2- (o-hydroxy benzilidine 

) succinic acid mono ethyl ester , 2- (m-fluoro benzilidi 
ne ) succinic acid mono ethyl ester , 2- (m-chloro benzil 
idine ) succinic acid mono ethyl ester , 2- (m-bromo be 
nzilidine ) succinic acid mono ethyl ester , 2- (m-methox 
y benzilidine ) succinic acid mono ethyl ester , 2- (m-hy 
droxy benzilidine ) succinic acid mono ethyl ester , 2- 
(p- fluoro benzilidine ) succinic acid mono ethyl ester , 
2- (p- chloro benzilidine ) succinic acid mono ethyl ester 

, 2- (p- bromo benzilidine ) succinic acid mono ethyl e 
ster , 2- (p- methoxy benzilidine ) succinic acid mono et 
hyl ester , 2- (p- hydroxy benzilidine ) succinic acid mo 
no ethyl ester , 2- (2 and 3 -dimethoxy benzilidine ) sue 
cinic acid mono ethyl ester , 2- (3 and 4 -dimethoxy be 
nzilidine ) succinic acid mono ethyl ester , 2- (2 and 3 
-methylene dioxy benzilidine ) succinic acid mono ethyl 
ester , 2- (3 and 4 -methylene dioxy benzilidine ) succin 
ic acid mono ethyl ester , 2- (3, 4 and 5 -trimethoxy be 
nzilidine ) succinic acid mono ethyl ester , 2- (1 -naphth 
yl methylene ) succinic acid mono ethyl ester , 2- (1 - 
(5 -methoxy ) naphthyl methylene ) succinic acid mono 
ethyl ester , 2- (1 - (6 -methoxy ) naphthyl methylene ) 

succinic acid mono ethyl ester , 2- (2 -naphthyl methyl 
ene ) succinic acid mono ethyl ester , 2- (2 - (5 -metho 
xy ) naphthyl methylene ) succinic acid mono ethyl ester 
, 2- (2 - (6 -methoxy ) naphthyl methylene ) succinic a 
cid mono ethyl ester , 



[0033] 

dimethyl itaconate , 2- methyl dimethyl itaconate , 2- eth 
yl dimethyl itaconate , 2- ethylidene dimethyl succinate , 

2- benzilidine dimethyl succinate , 2- (o-fluoro benzilidi 
ne ) dimethyl succinate , 2- (o-chloro benzilidine ) dimet 
hyl succinate , 2- (o-bromo benzilidine ) dimethyl succin 
ate , 2- (o-methoxy benzilidine ) dimethyl succinate , 2- 

(o-hydroxy benzilidine ) dimethyl succinate , 2- (m-fluo 
ro benzilidine ) dimethyl succinate , 2- (m-chloro benzili 
dine ) dimethyl succinate , 2- (m-bromo benzilidine ) di 
methyl succinate , 2- (m-methoxy benzilidine ) dimethyl 
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'Jf»^tt<iv^^.2-(m-th'P*V'<>V 

■r»^l±<i*S/>^JU» 2-(p-'?PP'<>y | Jf» 
ZI*<^i?>^ i IU.2-(p-^P ; E'<Vv , J-7-»-l* 
<ggio<^,U. 2-(p-/h+V'<>v'jT : »-l*<K 
$?J*7JU, 2-(p-th*P+V'<>^ , JT s V)-l*<K 
V^JU.2-(2,3-vyh^V^>vU^>)-l*< 
ltv>5 1 ;U.2-(3,4-v>hJrv'<>vUT r >)-l* 
<g$V^;i^ 2-(2,3->^U>v:t^V^>V^ 
»Zli<iy^^Jk2-(3,4-^U>vt+v^ 
l/v'jT r »^l±<Kv^;U,2-(3,4,5-h'J^h+ 

>>^>vgf»ci4<®i;>f;k 2-(i-^7^;u 

/5 1 U»-li<igv>^-'l's2-(l-(5-yhJrv)i--7 

^;u^bv)ci*<^^;u.2-(!-(6->h^» 

;U^U»^l*<Kv>^;U. 2-(2-(5->K^»^" 
7^;U/5 L L/»ZI*<^v^;Us2-(2-(6->h^r 

[0034] 

-f^^lvifjk 2-^;u-f$=]>g£vx^ 

te<B£vx^K 2-'<>vUT : >ZI*<i§vx^ 
2-(o-7Ji/ta'<>v l Jf»-li<lyxf 
;K2-(o-?pp^>vUT>)Zl;Kgtvx^K 
2-(o-^o ; E^>y | Jf^li<lvif;k2-(o- 
>h^v'<>v , jT r >)ZI*<SSvX^ < lU s 2-(o-t 
KP^V^>V , jT r >)Zli<^vX^;U,2-(m-37 
;U^-P^>vUT-"»-l±<lSvX^;U.2-(m-<7 
PPK>iJij7 i »Zli<SfvX^^, 2-(m-^P 
^>v'J-x>)a*<Bgi;x^;u.2-(m-j*h^v 
/<>v;uf»zii<g|vif;k2-(m-tKa+v 
^>-^UT ? »-ii<Stvx5 L ;b,2-( P -7;i,pt-P'< 
t-*»- li <& vifJi , 2-( P --j7 p p 

'jT : »Zli<^X^>IUs2-(p-'^'P"E'<>^ 1 ^ 

»Zlj:<KyifJk 2-( P ->MFv'<>v'J J r» 
zii<^vx^;u. 2-(p-tKP^v^>v'JT : » 
Cll£<B^x^;K2-(2,3-v>h+v'<>v l 'T r 

»Z(i<BS^X^;U. 2-(3 ) 4-^/K^rV'<>^U 
T r »^l*<^vX^jl, % 2-(2,3-^U>V*-*V 
•<>vU7 ; »-li<aS^X5 1 ;U. 2-(3,4->^U> 
v^-^rv^^v'J^JCIiOtvX^^^^A 
5-h-U^h^-v"<>vUT : »C:i*<gSvX5 L ;U,2- 
(l-^^;U>^Lx»-l±<a^^X^;U,2-(l-(5- 
^h+v)t7f;^fb^)ll±<ivlf^k 2- 

(i-(6-yh^»^5 i ;u>^u»zii<^-^x^ 
2-(2-^-7^>»b^TU>)c:ii<^xT;u, 2- 

(2-(5->hJP'»^->'^;U>^L'»Zli<^^XT 
;L.,2-(2-(6-P l h^-»^5 1 ;U^U»CI*<^V 

x^;k 

[0035] 



succinate , 2- (m-hydroxy benzilidine ) dimethyl succinat 
e , 2- (p- fluoro benzilidine ) dimethyl succinate , 2- (p- 

chloro benzilidine ) dimethyl succinate , 2- (p- bromo b 
enzilidine ) dimethyl succinate , 2- (p- methoxy benzilidi 
ne ) dimethyl succinate , 2- (p- hydroxy benzilidine ) di 
methyl succinate , 2- (2 and 3 -dimethoxy benzilidine ) 
dimethyl succinate , 2- (3 and 4 -dimethoxy benzilidine 

) dimethyl succinate , 2- (2 and 3 -methylene dioxy be 
nzilidine ) dimethyl succinate , 2- (3 and 4 -methylene d 
ioxy benzilidine ) dimethyl succinate , 2- (3, 4 and 5 -tr 
imethoxy benzilidine ) dimethyl succinate , 2- (1 -naphth 
yl methylene ) dimethyl succinate , 2- (1 - (5 -methoxy 

) naphthyl methylene ) dimethyl succinate , 2- (1 - (6 
-methoxy ) naphthyl methylene ) dimethyl succinate , 2- 

(2 -naphthyl methylene ) dimethyl succinate , 2- (2 - 
(5 -methoxy ) naphthyl methylene ) dimethyl succinate , 

2- (2 - (6 -methoxy ) naphthyl methylene ) dimethyl su 
ccinate , 

[0034] 

diethyl itaconate , 2- methyl diethyl itaconate , 2- ethyl 
diethyl itaconate , 2- ethylidene diethyl succinate , 2- be 
nzilidine diethyl succinate , 2- (o-fluoro benzilidine ) diet 
hyl succinate , 2- (o-chloro benzilidine ) diethyl succinat 
e , 2- (o-bromo benzilidine ) diethyl succinate , 2- (o-m 
ethoxy benzilidine ) diethyl succinate , 2- (o-hydroxy be 
nzilidine ) diethyl succinate , 2- (m-fluoro benzilidine ) 
diethyl succinate , 2- (m-chloro benzilidine ) diethyl succ 
inate , 2- (m-bromo benzilidine ) diethyl succinate , 2- 
(m-methoxy benzilidine ) diethyl succinate , 2- (m-hydro 
xy benzilidine ) diethyl succinate , 2- (p- fluoro benzilidi 
ne ) diethyl succinate , 2- (p- chloro benzilidine ) diethy 
1 succinate , 2- (p- bromo benzilidine ) diethyl succinate 
, 2- (p- methoxy benzilidine ) diethyl succinate , 2- (p- 
hydroxy benzilidine ) diethyl succinate , 2- (2 and 3 -d 
imethoxy benzilidine ) diethyl succinate , 2- (3 and 4 -d 
imethoxy benzilidine ) diethyl succinate , 2- (2 and 3 - 
methylene dioxy benzilidine ) diethyl succinate , 2- (3 a 
nd 4 -methylene dioxy benzilidine ) diethyl succinate , 2 
- (3, 4 and 5 -trimethoxy benzilidine ) diethyl succinate 
, 2- (1 -naphthyl methylene ) diethyl succinate , 2- (1 - 
(5 -methoxy ) naphthyl methylene ) diethyl succinate , 
2- (1 - (6 -methoxy ) naphthyl methylene ) diethyl succi 
nate , 2- (2 -naphthyl methylene ) diethyl succinate , 2- 
(2 - (5 -methoxy ) naphthyl methylene ) diethyl succinat 
e , 2- (2 - (6 -methoxy ) naphthyl methylene ) diethyl s 
uccinate , 



[0035] 
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trans-^VStT^K, 

cis-^>g?7^K\ 

trans-2-^;U^>B$T^Ks 

cis-2-;*^;u:?^>Bg75h\ 

trans-4-tKP^r>'-3-^;U-2-^>^T^h\ 

cis-4-tKP^V-3->^;U-2-^>ltT^H\ 

trans-5-tKP^rV-3-^^>!U-2-^>T : ->MTSh\ 

cis-5.tKP+v-3-^;U-2-^>^>S?T5K. 

trans^-X^g^V^-tKP^rV^Pt^^MT^ 
K> 

cis-2-X^'Jf f >-3-tKP^V^Pt°7t->B$7 r ^ 

h\ 

trans-2-^^fc>B£75h\ 

o-<7PPtiJ£B§75h\ 

o->h*vftJ£B£75h\ 
o-fcKP*^ttJftIl7Sh\ 

m-"?P«Jfcl*7'3h\ 

p-^U+PftMlTSK, 

p-£ppJiMl75h\ 

p-^P^ftMlTSK* 

p-fcKP*5/ttJfclt75h\ 

Page 24 Paterra® InstantMT® Machine Translation 



methacrylamide , 

trans -butenoic acid amide , 

cis-butenoic acid amide , 

trans -2- methyl butenoic acid amide , 

cis-2- methyl butenoic acid amide , 

trans -ethyl 4-hydroxy-3-methoxybenzoate methyl -2- bute 
noic acid amide , 

cis-ethyl 4-hydroxy-3-methoxybenzoate methyl -2- butenoi 
c acid amide , 

trans -5-hydroxy -3- methyl -2- pentenoic acid amide , 
cis-5-hydroxy -3- methyl -2- pentenoic acid amide , 
trans -2- ethylidene -3- hydroxy propanoic acid amide , 

cis-2- ethylidene -3- hydroxy propanoic acid amide , 

trans -2- hexenoic acid amide , 
cinnamic acid amide , 
o-fluoro cinnamic acid amide , 
o-chloro cinnamic acid amide , 
o-bromo cinnamic acid amide , 
o-methoxycinnamic acid amide , 
o-hydroxy cinnamic acid amide , 
rn-fluoro cinnamic acid amide , 
m-chloro cinnamic acid amide , 
m-bromo cinnamic acid amide , 
m-methoxycinnamic acid amide , 
m-hydroxy cinnamic acid amide , 
p- fluoro cinnamic acid amide , 
p- chloro cinnamic acid amide , 
p- bromo cinnamic acid amide , 
p- methoxycinnamic acid amide , 
p- hydroxy cinnamic acid amide , 

2 and 3 -dimethoxy cinnamic acid amide , 

3 and 4 -dimethoxy cinnamic acid amide , 

3, 4 and 5 -trimethoxy cinnamic acid amide , 
2 -methylene phenylacetic acid amide , 
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2-^b>-o-tKP*v7i-;i/K875h\ 

2->-^L/>-m-^7P P"7x— ;uKKT5h\ 
2->^:/-mCfn^x— ;UBt»75K. 

2-^fU>-m-tKP+y7i- ;UffEH£75h\ 2-* 
fL/>-p-7;i/tP7i-;i/ftK73K, 2-^U> 
.p-^PP7i-;i/Bii75h\ 2->^U>-p-^P 
^i-^B^K, 2->^U>-p^h^v^x 
— JUftlS75h\ 2->fb>-p-tKP+v7i-^ 
HF^T^K. 2^fU>-2,3-i?>h*v7i-;H? 
»75h\ 2-y^U>-3,4-v>h^rV^x-;UM 
T5K\ 2->^U>-3,4,5-h l J>h^V^x— JUffEBt 

75h\ -TSa^K^E/TSK. 2->?-;u-f 
^yy^K. 2-x5^H r *a>BrE/75h\ 2-x^- 

^yr^K. 2-(o-37;u^"p^<>v i Jt : »-i±<^ 
^>>T^h\ 2.(o^pp^>v l Jf>)C[i<i : ty 

T = H\ 2-(o-^P^E^>vUT r >)C:ii<^yTS 
K. 2-(o-yh^rV^<>V , J^»-(i<K r E/TS 
h\ 2-(o-tKP^v/^>vUT r »-(i<^^T^ 

H\ 2-(m-^;u^-p^>v , jf'»c:ii<^ ; E/TS 

h\ 2-(m^PP^>vUf»Cli:<i : E/75h\ 
2-(m-^P^>v'J J r»^I*<^^TSh\ 2- 
(m-yh^rV^<>V , JT J »-li<^/TSh\ 2- 
(m-tKP^V^>V , JT : »-[*<at r E/TSK\ 2 
-(p- , 7JU*-P'<>5/ | J J r»CI±<»^^7'5K. 2- 

(p-^ppK>v>UT r »c:ii<iS^yT^K\ 2-(p- 

^P^>^UT r »Z[±<^yT5h\ 2-(p->h 
+v^>vU"r»c:ii<^yT^K. 2-(p-tKP 
+v^>^«jT J »Z[±<^/TSh\2-(2,3-v> 
h^v^>v l JT r >)-l±<^-/TSK,2-(3,4-i? 
>h*v^i?U^>)a±<Bft^/75h\ 2-(2,3- 

h\ 2-(3,4->^U>v^+v-<>v , J-r>)C[±< 
■TE/TSK* 2-(3,4,5-hgyh^-V-<>^ , J^» 
CI*<lt^TSK, 2-(l-^^;U^U»C[*< 
K^TSK. 2-(l-(5-yh^rV)^^^;U^5 1 U» 
dl*<BI : E/T5h\2-(l-(6->h*i/)-*-^;U>5 L 
U»CI4<K^yT^K\ 2-(2^K7^/U^U» 
ZI±<K^TSh\ 2-(2-(5-*h*V):K7^U^ 
L/»ZI*<K ; E-/T5h\ 2-(2-(6-*h*5/)"*"7^ 



2 -methylene -o-fluorophenyl acetic acid amide , 

2 -methylene -o-chlorophenyl acetic acid amide , 

2 -methylene -o-bromophenyl acetic acid amide , 

2 -methylene -o-methoxyphenyl acetic acid amide , 

2 -methylene -o-hydroxyphenyl acetic acid amide , 

2 -methylene -m-fluorophenyl acetic acid amide , 

2 -methylene -m-chlorophenyl acetic acid amide , 

2 -methylene -m-bromophenyl acetic acid amide , 

2 -methylene -m-methoxyphenyl acetic acid amide , 

2 -methylene -m-hydroxyphenyl acetic acid amide , 2- m 
ethylene -p- fluorophenyl acetic acid amide , 2- methylen 
e -p- chlorophenyl acetic acid amide , 2- methylene -p- 
bromophenyl acetic acid amide , 2- methylene -p- metho 
xyphenyl acetic acid amide , 2- methylene -p- hydroxyph 
enyl acetic acid amide , 2- methylene -2, 3- dimethoxy 
phenylacetic acid amide , 2- methylene -3, 4- dimethoxy 

phenylacetic acid amide , 2- methylene -3, 4, 5-trimetho 
xy phenylacetic acid amide , itaconic acid mono amide , 

2- methyl itaconic acid mono amide , 2- ethyl itaconic 
acid mono amide , 2- ethylidene succinic acid mono ami 
de , 2- benzilidine succinic acid mono amide , 2- (o-fluo 
ro benzilidine ) succinic acid mono amide , 2- (o-chloro 

benzilidine ) succinic acid mono amide > 2- (o-bromo b 
enzilidine ) succinic acid mono amide , 2- (o-methoxy b 
enzilidine ) succinic acid mono amide , 2- (o-hydroxy be 
nzilidine ) succinic acid mono amide , 2- (m-fluoro benz 
ilidine ) succinic acid mono amide , 2- (m-chloro benzili 
dine ) succinic acid mono amide , 2- (m-bromo benzilidi 
ne ) succinic acid mono amide , 2- (m-methoxy benzilidi 
ne ) succinic acid mono amide , 2- (m-hydroxy benzilidi 
ne ) succinic acid mono amide , 2- (p- fluoro benzilidin 
e ) succinic acid mono amide , 2- (p- chloro benzilidine 

) succinic acid mono amide , 2- (p- bromo benzilidine 

) succinic acid mono amide , 2- (p- methoxy benzilidin 
e ) succinic acid mono amide , 2- (p- hydroxy benzilidi 
ne ) succinic acid mono amide , 2- (2 and 3 -dimethoxy 

benzilidine ) succinic acid mono amide , 2- (3 and 4 - 
dimethoxy benzilidine ) succinic acid mono amide , 2- 
(2 and 3 -methylene dioxy benzilidine ) succinic acid m 
ono amide , 2- (3 and 4 -methylene dioxy benzilidine ) 
succinic acid mono amide , 2- (3, 4 and 5 -trimethoxy b 
enzilidine ) succinic acid mono amide , 2- (1 -naphthyl 
methylene ) succinic acid mono amide , 2- (1 - (5 -met 
hoxy ) naphthyl methylene ) succinic acid mono amide , 

2- (1 - (6 -methoxy ) naphthyl methylene ) succinic aci 
d mono amide , 2- (2 -naphthyl methylene ) succinic aci 
d mono amide , 2- (2 - (5 -methoxy ) naphthyl methyle 
ne ) succinic acid mono amide , 2- (2 - (6 -methoxy ) 
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[0036] 

v 1 ) -( bf o 'j v— ;u*> JUtf— P 
tf^->^.2-'<>v l J J r>-3-(t 0 p | J-;u^ J iu^— 
;u)^p tf v 2-K>i? ij t-*1/-3-( 1 --fS^V'J 

-;^;u7H-;u)^Pt°^->^. 2-k>v"Jt j >-3 

-(l-t°^V r 'J->»U*-ll'7n--'U)^Ptf*>®>2-^ 

>vU J r>-3-(i-t°-<Pv-;u*;um"-^)^'Ptf 

^->Sts2-'Ov l jT r >-3-(l- : E;l'7n'jn;u^;i, 
7t<- ;U)^Pt°^->^, 2-^>^U7 r >-3-(l--r> 

KU^;u^;U7K-^)"^Ptf^->i$. 2-^>^Uf : 

^^-'Ov'Jir^-S-tcis-^Jr+J-tKP-l-OK 

-3-(trans-'Ndr-ttKP-]--l'>K , J— ;U^;U?K— 
;u)^Pt°^->^, 2-'<>V l J J r>-3-(cis-'NJp+l- 
tKP-2--<v-i'>K l J— ;u^;utK— ;u)^Pt°^-> 

It, 2-^>v'jT : >-3-(trans-^Jr-y-tKP-2-'rv 

-OKU-;u*;u7K-^)^ , Pt°^->^> 2-^>v 

l jT ; >-3-(cis-3a,4,7 ) 7a-T-h'7tKP-2-'('V'OK 
' j - - ; U)^ p fc° *->B£ . 2-^> v 1 ) ^> 

-3-(trans-3a,4,7,7a-- : rh^tKP-2-1'V-1'>K l J — 
;u^;U7fC-;U)^Pt 0 ^->^,(Z)-N-T-b^;U-l- 
X^'Jt">'<>v ; ^T5>, (Z^M-T-tzT^-l-"^ 
Pt°'jT-*V<>v^TS>, (ZVN-fV^T'J^-l 
-X^'Jt-*>'<>> ; j IL'7 , S>,(Z)-N-<V3?> i J;U- 
l-^Pt° UT : >^>v;U7S>^i:?b<^lf'in 

-So 

[0037] 

jsct 3 mns^y^>it^mtLx^(D(^)W. (-) 

[0038] 

MLra'S 0.000001-0.5 ^UrS. WSLXIi 0.0 
0001-0.05 I E;ute£>l5H"Cfo£ 0 

ymm. h;ux>. K>^>£r<tf <D3r§j&SHb 



naphthyl methylene ) succinic acid mono amide , 
[0036] 

2 -benzilidine -3- (pyrrolidinyl carbonyl ) propanoic acid 
, 2- benzilidine -3- (pyrroiinyl carbonyl ) propanoic aci 
d , 2- benzilidine -3- (1 -imidazolinyl carbonyl ) propan 
oic acid , 2- benzilidine -3- (1 -pyrazolinyl carbonyl ) pr 
opanoic acid , 2- benzilidine -3- (1 - [piperojinirukarubo 
niru ] ) propanoic acid , 2- benzilidine -3- (1 -morpholin 
yl carbonyl ) propanoic acid , 2- benzilidine -3- (1 -indo 
linyl carbonyl ) propanoic acid , 2- benzilidine -3- (1 -is 
oindolinyl carbonyl ) propanoic acid , 2- benzilidine -3- 
(cis-hexahydro -1- indolinyl carbonyl ) propanoic acid , 

2- benzilidine -3- (trans -hexahydro -1- indolinyl carbony 
1 ) propanoic acid , 2- benzilidine -3- (cis-hexahydro -2- 

isoindolinyl carbonyl ) propanoic acid , 2- benzilidine - 

3- (trans -hexahydro -2- isoindolinyl carbonyl ) propanoic 
acid , 2- benzilidine -3- (cis-3a, 4, 7, 7a-tetrahydro -2- 

isoindolinyl carbonyl ) propanoic acid , 2- benzilidine -3- 
(trans -3a, 4, 7, 7a-tetrahydro -2- isoindolinyl carbonyl ) 
propanoic acid , (Z ) -N- acetyl -1- ethylidene benzyla 

mine , (Z ) -N- acetyl -1- propylidene benzylamine , (Z 
) -N- isobutyryl -1- ethylidene benzylamine , (Z ) you 

can list -N- isobutyryl -1- propylidene benzylamine etc. 



[0037] 

Aforementioned sort optical isomer of 2 kinds exists in t 
erniery phosphine compound which isshown with General 

Formula (2) in transition metal complex which is used 
for method of this invention regards to method of this in 
vention and these whichever onesmay be used, but when 

that (+) body is used, ethane derivative which isproduce 
d and, ethane derivative when that (-) body is used it be 
comes mutually relationshipof enantiomer . 

Therefore, according to steric configuration of ethane deri 
vative which is made objective as terniery phosphine co 
mpound , when it uses optical isomer of any of that (+) 

body and(-) body, it can produce optically active ethane 

derivative . 

[0038] 

amount used of transition metal complex is range of usu 
ally 0.000001 - 0.5 molar multiple , preferably 0.00001- 
0.05molar multiple vis-a-vis olefin compound . 

It can use solvent usually at time of reaction, it can list 
the for example hexane or other aliphatic hydrocarbons 
, toluene , benzene or other aromatic hydrocarbon , chl 
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7^fcKn^v>0:i?a>x— JU 

tl^l>^ii«I*^-Lx^>^t^!B3lC^LT 2-20 
[0039] 

SJSlcj3l^l*75Mb^*$»JlPLTffll^ 

>t^>. en-;k *fs*v— tf'J * 

A>^67S:>lb^£ffil^ig£\ ^COteffim 
»*L<I* 0.5-3 ^H§(Dlfiffl-e&£o 

[0040] 

£fc. ;\P^^t££^nLTJ^Tt<fcl^o 



^-h'J^A, 3^lb*'J0A, a^bJUfS^A, 

iglbtfxvx, JUbifxvx, a^btfxvx, 
3^ibv>#>. 3^b-y^K 3^Hb=a/\*;u 

Ka^btt^h^a-KffiffiOOlft N,N-tW 

^A, 3^1b N-yfJl.*-- ^JU. *fc^b 
i;;u^r" v^A. 3^<b N^fil/+-yOA, 3 
'XbW-N.N-S/^^X^xK'J — ^A, 3^7<b 
(+)-N ) N-v^f;i,X7xKU-^A, 3*tMb(-)-N- 
^f^Mv^^A, 3^b(-)-N->^UfcK 
p^v+^iJ^O^A, 3^b(-)-N-:?^ufcK 

jUTtsX/fs- OA, sOibhgy^ux^x^A 
f*. »*L<I* 1-5 ^;u«(OlEffl-e**o 

[0041] 



orobenzene , dichloromethane or other halogenated hydro 
carbon , methyl isobutyl ether , dioxane , tetrahydrofuran 

or other ethers , methyl isobutyl ketone or other ketone 
s , ethylacetate or other esters , dimethylformamide , di 
methyl sulfoxide or other amount of aprotic polar solvent 

, methanol , ethanol , water or other protic polar solve 
nt as this solvent . 

These solvent are used mixing alone or two kinds or mo 
re respectively, amount used especially is not restricted, 
but of usually it is a range 2 - 20 weight multiple vis-a 
-vis olefin compound . 

[0039] 

Adding amine compound at time of reacting, it is possib 
le to use. 

You can list for example trimethyl amine , triethylamine 
, diisopropyl ethylamine amine , pyrrole , imidazole , p 
yridine , morpholine etc here as amine compound . 

When this amine compound is used, amount used is ran 
ge of usually 0.1-5 molar multiple , preferably 0.5~3m 
olar multiple vis-a-vis olefin compound . 

[0040] 

In addition, adding halogen-containing salt , it is possible 
to use. 

As this halogen-containing salt , for example sodium iodi 
de , potassium iodide , rubidium iodide , magnesium iod 
ide , calcium iodide , copper iodide , zinc iodide , iodid 
e tin , iodide antimony , bismuth chloride , bromide bis 
muth , iodide bismuth , iodide manganese , nickel iodide 

, cobalt iodide , iron iodide , tetra iodo zinc (II ) acid 

N, N- [jimechiruefedoriumu ], iodide tetra n- butyl am 
monium , iodide N- methyl quininium , chloride N- [ben 
jirukinijiumu ], iodide N- [mechirukinijiumu ], the iodide 

(-) -N, N- [jimechiruefedoriniumu ], iodide (+) -N, N- 
[jimechiruefedoriniumu ], iodide (-) -M- [mechirukinukurij 
iuumu ],iodide (-) -N- [mechiruhidorokishikinukurijiuumu 

], iodide (-) -N- [buchiruhidorokishikinukurijiuumu ], yo 
u can list triphenylmethyl iodide jp8 jpll phosphonium , 

iodide trimethyl sulfonium etc. 



When this halogen-containing salt is used, amount used i 
s range of usually 0.1 - 10 molar multiple , preferably 1 
~5molar multiple vis-a-vis transition metal complex . 

[0041] 

hydrogen usually is supplied by reaction system as hydro 
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*U -?"CD!E:*Jl4ii?£ 0.5-100 fS.EET!fc£o 

CORK JKlfcl^LT^tt&tf*. «*. 

mm o.5~ioo mjE^teBBt^^^i^fflt^ti 

[0042] 

SIC 14, ■|5iJ^l47K3£:tfxHfflmTlw"£j£4 3 -e 

-5^t(=J:ytTt3*L. J5l£«;££l4fi^-50 deg 
C-100 deg C.*?*L<l4-20 deg C~50 deg C 

[0043] 
[0044] 

"T6A<. c:ft&gl«E«l::IES£*i£ 

[0045] 
##191 1 

(2R,3R)-2,3-vtKP^V-l,4-lf^(v37xZi;U7tx 

(R i R)-2,3-0--fV^ l PlfUT>-2,3-i?tKP^>- 
l,4-eX(v^x-;L,7fxX37^y)^^> 0.31g(0.62 
mmol)<tp-HUX>X;U7tC/-»t> 1 7K*D* 25.0m 
g(0.13mmol)<7>il^*£* Bi*Lfc 95%x£/— 

TLC |C^y(R,R)-2,3-0-^V^Pt°'J J f>-2,3-V 

tKp^v-i,4-tfx(v37x^;u7t>x^-<y)^> 
t-^UT: 10 [sJtttBLfco 



gen gas , pressure isusually 0.5 - 100 atmosphere . 

In addition, with time of this and vis-a-vis reaction it is 
possible to use inert gas , for example nitrogen gas , Ar 
gas etc as mixed gas which is mixed, in order incase of 

this for voltage division of hydrogen usually to become 

rangeof 0.5 - 100 atmosphere , it is used. 

[0042] 

Reaction is done by under for example hydrogen gas at 
mosphere mixing olefin compound and transition metal c 
omplex in solvent , reaction temperature of usually - is r 
ange 50 deg OlOOdeg C, preferably -20deg C~50deg C. 

After reaction termination , ethane derivative of objective 
can be acquired with concentration, extraction and [shirik 
agerukaramukuromatogurafii ] with refining or other conv 
entional post- treatment . 

[0043] 

[Effects of the Invention ] 

According to method of this invention , from olefin com 
pound ethane derivative can beacquired with satisfactory 
yield , selectivity . 

[0044] 

[Working Example (s )] 

this invention furthermore is explained in detail below, w 
ith Working Example ,but this invention is not somethin 
g which is limited in these Working Example . 

[0045] 

Reference Example 1 

diisopropyl (2 R,3R ) - 2 and 3 -O-bis production of (t- 
butyl dimethyl silyl ) tartrate 3- dihydroxy -1, 4- bis (di 
phenylphosphino ) butane 

(R, R ) - 2 and 3 -O-isopropylidene -2, 3- dihydroxy -1, 
4- bis (diphenylphosphino ) butane 0.31 g (0.62 mmol ) 
with 24 hour reflux was done in 95%ethanol 1.5ml whi 

ch mixture of ethyl p-toluenesulfonate sun monohydrate 2 

5.0mg (0.13 mmol ), outgassing is done. 

10 times it extracted with diethyl ether with TLC (R, R 
) - 2 and 3-Oisopropylidene -2, 3- dihydroxy -1, 4- bi 
s after verifying disappearance of (diphenylphosphino ) b 
utane , includingwater. 

diethyl ether layer all was adjusted, after drying with an 
hydrous sodium sulfate , the solvent was removed, crude 
product was acquired. 

This was refined with [shirikagerukuromatogurafii ] (mobi 
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*>/Bixf;b=l/l Rf=0.62)-CffiSiL, (2R,3 
R)-2,3-vtKP+V-l,4-eX(i?^x-;b7fNX^-f 
/):?£> 0.20g(0.44mmol)£f#fc o 

(l|X^7t%) 

■*;S:95~97 deg C(##) 

! H-NMR(CDC1 3 ) 5 -ppm:2.30(bs,2H,OH), 2.32 
(d,4H,J=6.5Hz,CH 2 ), 3.60-3. 80(m,2H,CH), 7.25 
-7.50(m,20H,Ph) 

^XX^^h;U:m/e(ffi^?SS)458(M + ,l 1), 273 
(100)tt*flC:[Of] D 25 -33.1 ° (c 1.20,CHC1 3 ) 



[0046] 

#*« 2 

(2R^R)-2,3-lfX(t-^;Uv>^;UvP^i>>l,4 



###J 1 

"Pltfc(2R 1 3R>2 f 3-S?t:KP*?/-l,4-lfX(5?7x 
^;U7t^X^^y)^^> 29.5mg(0.064mmol)<5:hU 
X^;UT^>40/il(0.29mmol)<!:(7)v<7PP^> 

o.l mL h'J^u^-n^^^UTfc/K t- 

^^Uv^JUv'JJU 68.1mg(0.26mmol)^;fl 



-*>/|f»i^U=20/l Rf-0.30)"eS$iLyc^. 
*&l-J[iS5aft^PVh^^-f— (*5A:Wakos 
il 5Sil 20mm x 250mm,»JK;^:^+"9">/KK 
X^vlU-20/l)|Ccty*tMLT, (2R,3R)-2,3-tfX(t 
^fjby>fJl/yP+y)-i,4-ex(y7x- ;U/fx 
7CP<<SyJ$Zs 30.5mg(0.044mmol)*Wfc(iR^ 
69%) o 



It,£:95~97 deg C(»») 

, H-NMR(CDCl 3 )<5-ppm:-0.17(s,6H,SiCH 3 ), 0.0 
0(s,6H,SiCH 3 ), 0.81(s,18H,Si-t-Bu), 2.14(dd,2 
H,J=3.2,13.5Hz,CH 2 ), 2.55(dd,2H,J=l .5,13.5Hz, 
CH,), 3.78-3. 83(m,2H,CH), 7.25-7. 50(m,20H,P 
h) 



le layer :hexane /ethylacetate =l/lRf =0.62 ), diisopropyl 
(2 R,3R ) - 2 and 3 -O-bis (t-butyl dimethyl silyl ) tar 

trate 3- dihydroxy -1, 4- bis (diphenylphosphino ) butane 
0.20g (0.44 mmol ) was acquired. 

(yield 71% ) 

melting point :95~97deg C (Disassembly) 

<sup>K/sup>H-nrnr (CDCKsub>3</sub> );de -ppm :2.30 
(bs, 2H, OH ), 2.32 (d, 4H, J=6.5Hz , CH<sub>2</sub 

> ), 3.60 - 3.80 (m, 2H, CH ), 7.25 - 7.50 (m, 20H, Ph 
) 

mass spectrum :m/e (relative intensity ) 458 (M<sup>+</ 
sup>, 11 ), 273 (100) optical rotation : [;al] <sub>D</su 
b><sup>25</sup>-33.1* (cl.20, CHCl<sub>3</sub> ) 

[0046] 

Reference Example 2 

diisopropyl (2 R,3R ) - 2 and 3 -O-bis (t-butyl dimethyl 
silyl ) tartrate 3- bis (t-butyl dimethyl siloxy ) - 1 and 
4 -bis production of(diphenylphosphino ) butane 

Reference Example 1 

So diisopropyl which is acquired (2 R,3R ) - 2 and 3 - 
O-bis (t-butyl dimethyl silyl ) tartrate 3- dihydroxy -1, 4 
- bis (diphenylphosphino ) butane 29.5mg (0.064 mmol ) 
with triethylamine 40;mu 1 (0.29 mmol ) with to dichlo 
romethane 0.1 ml solution , after adding silver trifluorom 
ethane sulfonate jpll Hong acid t-butyl dimethyl silyl 6 
8.1mg (0.26 mmol ) with room temperature , 2 hours it 
agitated with same temperature . 

Next, it extracted with hexane including water, organic la 
yer whichis acquired after drying, it removed solvent wit 
h anhydrous sodium sulfate andacquired crude product . 

After refining this with [shirikagerukuromatogurafii ] (mo 
bile layer :hexane /ethylacetate =20/1 Rf =0.30 ), refining 
furthermore with the high speed liquid chromatography 
fee (column :Wakosil5Sil20mm X 250mm , eluting liquid 
:hexane /ethylacetate =20/1 ), diisopropyl (2 R,3R ) - 2 
and 3 -O-bis (t-butyl dimethyl silyl ) tartrate 3- bis (t-b 
utyl dimethyl siloxy ) - 1 and 4-bis it acquired (diphenyl 
phosphino ) butane 30.5mg (0.044 mmol ) (yield 69% ). 

melting point :95~97deg C (Disassembly) 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de -ppm :-0.1 
7 (s, 6H, SiCH<sub>3</sub> ), 0.00 (s, 6H, SiCH<sub>3 
</sub> ), 0.81 (s, 18H, Si- t-Bu ), 2.14 (dd, 2H, J=3.2, 
13.5Hz , CH<sub>2</sub> ), 2.55 (dd, 2H, J=1.5, 13.5H 
z , CH<sub>2</sub> ), 3.78 -3.83 (m, 2H, CH ), 7.25 - 
7.50 (m, 20H, Ph ) 
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31 P-NMR(CDC1 3 ): 5-20.46 

^**^MU:m/e(ffl»&]K)686(M + ,38) f 609 
(73), 185(100) 

««:[«] D 24 -13.4° (c i.46,CHCI 3 ) 



[0047] 

Wvl>) 2 ayOA 10.2mg <t(2R,3R)-2,3-tl X 
(tert-^f^y^fil/vP+v)-l,4-lfX(y7i- 
;U7nX37^y)^> 17.2mg t&ffi%Ltz*$s— 

[(l,5-v<7P^-^^i?X>){(2R,3R)-2,3-tf^(tert- 

X7^/)^>}Pv^A(I)]4 ^b/t^^KPv 
^A|gft)CDS^PSLfco 



*^,M*l?H^T,2^x-;u^^=i>B^ 516 
mg &m%\^tz*$S— )l> 5ml (Z?§#¥£-rJ:. HJX 
^;U7^> 350 ju l &N\7Ltzo 



Ml- IN NaOH5ml £JO;t. KB£x^b 5ml 

6N J£g££ 5ml AP^. 7K^7&£g£t£lcL 

■t&^t-V, 2-s<>i/)l<Z\$<M 364mg £»fc 
[jRJf 70% s jtt^miS. 9.7%ee. (S)#] 0 



[0048] 
###J3 

(2R,3R)-2,3-eX(h'J^V^Pe;UvP+v>l,4- 



##« l 

Vm fc(2R,3R)-2,3-vtKP^rV-l,4-eX(v^x 
— ;U7t;X^-</)^^> l .02g(2.20mmol)<th , JX^ 
;UT^> l.4mL(l0mmol)<t(Dv^PP>£>3.4m 

□ t°;Uv'J;U 2.04g(6.6mmol)$-^;ST?J)n^/c 



<sup>3l </sup>P-nmr (CDCKsub>3</sub> ):;de - 20. 46 

mass spectrum :m/e (relative intensity ) 686 (M<sup>+</ 
sup>, 38 ), 609 (73), 185 (100) 

optical rotation : [;al] <sub>D</sub><sup>24</sup>-13.4* 
(cl.46, CHCKsub>3</sub> ) 

[0047] 

Working Example 1 

Under argon atmosphere , 4 boron fluoride (1 and 5 -cy 
clooctadiene ) <sub>2</sub>rhodium 10.2mg and diisopro 
pyl (2 R,3R ) - 2 and 3 -O-bis (t-butyl dimethyl silyl ) 
tartrate 3- bis (t- butyl dimethyl siloxy ) - 1 and 4 -bis 
outgassing is done after melting in methanol 3ml which, 

15 min agitating (diphenylphosphino ) butane 17.2mg vv 
ith room temperature , [ (1 and 5 -cyclooctadiene ) {diis 
opropyl (2 R,3R ) - 2 and 3 -O-bis (t-butyl dimethyl sil 
yl ) tartrate 3- bis (t- butyl dimethyl siloxy ) - 1 and 4 

-bis (diphenylphosphino ) butane } rhodium (I ) ] itman 
ufactured solution of 4 boron fluoride (rhodium complex 

)■ 

In addition, under nitrogen atmosphere , melting 2 -phen 
yl itaconic acid 516mg in methanol 5ml which the outga 
ssing is done, it added triethylamine 350;mu 1 . 

reaction solution was substituted with hydrogen including 
solution of the rhodium complex which in this solution 
, first was adjusted, after verifying thecompletion of rea 
ction with <sup>l</sup>H-nmr which 24 hours was agita 
tedwith room temperature , solvent was removed. 

In residue twice it extracted with ethylacetate 5ml includi 
ng 1 NNaOH5ml . 

6 Nhydrochloric acid 5 ml were added to water layer , 
after designating aqueous solution as acidity , white solid 
which was precipitated was filtered, by thefact that und 
er vacuum it dries, 2 -benzyl succinic acid 364mg were 
acquired {yield 70%, optical purity 9.7%ee, S-isomer }. 

[0048] 

Reference Example 3 

diisopropyl (2 R,3R ) - 2 and 3 -O-bis (t-butyl dimethyl 
silyl ) tartrate 3- bis (tri isopropyl siloxy ) - 1 and 4 - 
bis production of(diphenylphosphino ) butane 

Reference Example 1 

So diisopropyl which is acquired (2 R,3R ) - 2 and 3 - 
O-bis (t-butyl dimethyl silyl ) tartrate 3- dihydroxy -1, 4 
- bis (diphenylphosphino ) butane 1.02g (2.20 mmol ) wi 
th triethylamine 1.4ml (10 mmol ) with after adding silv 
er trifluoromethane sulfonate jpl 1 Hong acid tri isopropyl 
silyl 2.04g (6.6 mmol ) to dichloromethane 3.4ml soluti 



Page 30 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP1998130175A 



1998-5-19 



■^i//ft»^^=2o/i)-cfliiiLfc». £?>i^ 

a«*^P"7hy^-f— (*J^i*:Wakosil5SM 2 
Omm x 250mm,J§«l7«:^^-9->/BKx5 L ;U=2 
0/l)I^TS^L.(2R,3R)-2,3-eX(hg^V^Pt o 

> 1 .53g( 1 .98mmol)£t#fr(l|X* 90%) o 



»^:73~75 deg C(»«) 

'H-NMR(CDCI 3 ) 5 -ppm:0.96(bs,42H,i-Pr), 2.27 
(ddd,2H,J=3 .0,5.7, 1 3.5Hz,CH 2 ), 2.7 1 (dd,2H,J=7. 
0,13.5Hz,CH 2 ), 4.17-4.30(m,2H,CH), 7.25-7.48 
(m,20H,Ph) 



31 P-NMR(CDC1 3 ): 5-22.06 

VXX^<7h;U:m/e(ffltt3t£)770(M + ,25), 693 
(64), 185(100) 

«!**:[ Of] D 26 +63.8° (c 1.57,CHC1 3 ) 



[0049] 

mmm 2 

(2R,3R)-2,3-t^(tert-^;Uv>^;UvP^V> 
l,4-eX(v^x-;U7t^A^/)^> 17.2mg iZ 
2 Ti#fc(2R,3R)-2,3-eX(h'J-r 

v^Pt°;uvP^v)-i,4-ex(v37x— ji^x:? 

15.0mg ^fflt^JSini*. SlJfe^J 1 <t 
Httlcaft^-BZtlZctoT. [(1,5-V^P/*-^ 
vX»{(2R,3R)-2,3-eX(h'J-fV^Pt°;UvP 
^»-l,4-ex(y7x-jWtNX^y)^>}Dy 
0 A(I)]4 ^<b^O*<D?§^#s Jfcl^C 2-K 
>S/;UZIi<» 423mg 81%, ft^ 

7.6%ee.(SM*Do 



[0050] 

(2R,3R>2,3-^X(h'J-7x-;Uva^rv)-U4-eX 



on with room temperature , 2 hours it agitated under sa 
me temperature . 

After that, extracting with hexane including water, organi 
c layer which it acquires after drying, it removed solvent 
with anhydrous sodium sulfate and acquired crude produ 
ct . 

After refining this with [shirikagerukuromatogurafii ] (mo 
bile layer :hexane /ethylacetate =20/1 ), furthermore it re 
fined with the high speed liquid chromatography fee (col 
umn :Wakosil5Sil20mm X 250mm , eluting liquid :hexan 
e /ethylacetate =20/1 ), diisopropyl (2 R,3R ) - 2 and 3 
-O-bis (t-butyl dimethyl silyl ) tartrate 3- bis (tri isoprop 
yl siloxy ) - I and 4-bis acquired (diphenylphosphino ) 
butane 1.53g (1.98 mmol ) (yield 90% ). 

melting point :73~75deg C (Disassembly) 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de -ppm :0.96 

(bs, 42H, i- Pr ), 2.27 (ddd, 2H, J=3.0, 5.7, 13.5Hz , 
CH<sub>2</sub> ), 2.71 (dd, 2H, J=7.0, 13.5Hz , CH<s 
ub>2</sub> ), 4.17 - 4.30 (m, 2H, CH ), 7.25 - 7.48(m, 
20H, Ph ) 

<sup>31 </sup>P-nmr (CDCl<sub>3</sub> ):;de - 22. 06 

mass spectrum :m/e (relative intensity ) 770 (M<sup>+</ 
sup> 25 ), 693 (64), 185 (100) 

optical rotation : [;al] <sub>D</sub><sup>26</sup>+63.8* 
(cl.57, CHCKsub>3</sub> ) 

[0049] 

Working Example 2 

diisopropyl (2 R,3R ) - 2 and 3 -O-bis (t-butyl dimethyl 
silyl ) tartrate 3- bis (t- butyl dimethyl siloxy ) - 1 and 
4 -bis replacing to (diphenylphosphino ) butane 17.2mg 
, diisopropyl which it acquires with Reference Example 
2 (2 R,3R ) - 2 and 3 -O-bis (t-butyl dimethyl silyl ) t 

artrate 3- bis (tri isopropyl siloxy ) - 1 and 4 -bis other 
than using(diphenylphosphino ) butane 15.0mg , by fact 
that it operates in same way as the Working Example 

1, [ (1 and 5 -cyclooctadiene ) {diisopropyl (2 R,3R ) - 
2 and 3 -O-bis (t-butyl dimethyl silyl ) tartrate 3- bis 

(tri isopropyl siloxy ) - 1 and 4 -bis (diphenylphosphino 
) butane } rhodium (I ) ] you obtained solution of 4 b 

oron fluoride , 2 -benzyl succinic acid 423mg acquired n 

ext {yield 81%, optical purity 7.6%ee, S-isomer }. 

[0050] 

Reference Example 4 

diisopropyl (2 R,3R ) - 2 and 3 -O-bis (t-butyl dimethyl 
silyl ) tartrate 3- bis (triphenyl siloxy ) - 1 and 4 -bis 
production of(diphenylphosphino ) butane 
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##0"J 1 

Ti#fc(2R,3R)-2,3-vtKP^V-l,4-eX(v7'x 
- ;)Z?$ls 9 1 9mg(2.00mmol).fc HJ ~P 

(6.03mmol)<h<Dv<7PP>£>^&(2ml)ICHJX 
^;UT5> 1.4mL(10mmo])$M/mt:^P^.fc^. 



g£x^;u=2/l CD;I^;^}*$*Q^..flTtaLfcafe 



Z.ti£'pm<J) l,2-v<J?PPx£>|;:;tfl?U#IX 
ffl GPC(;t!£ft;$ l,2-v?nnx$»|cJ;<-J#IxL 
fc&, ^Jp-y->/P^x^^=2/l (Djg^iS^ 
ffl^TS:iBf a l3cfcymilLr.(2R,3R)-2,3-t'X 

7-fy)^^> 0.30g(0.31mmol)£f#f;:(l|X^ 1 

6%) 0 



Rfc£: 118-119 deg C(#fll) 

'H-NMR(CDCl 3 )(5-ppm: 2.30(ddd,2H,J=3.0,5. 
9,13.5Hz,CH 2 ), 2.59(dd,2H,J=8.8,13.5Hz,CH 2 ) 1 
4.24-4.32(m,2H,CH), 6.80-7.53(m,50H,Ph) 



3I P-NMR(CDC1 3 ): 5-23.51 

a ] D 24 + 10.1° (c 1.04,CHCI 3 ) 



[0051] 

mnM3 

(2R,3R)-2 > 3-t*X(tert-^^ 1 ^v> ; 3 1 ;UvP^rV)- 
l,4-t*X(V^xx;L,7txX37'ry')^'5'> 17.2mg |C 
«JLT, ###J 4 Ti#fc(2R,3R)-2,3-tfX(hU? 
xX < lUvP^v)-l,4-t*X(v37xx;U7tNX^^>') 

[(l,5-y^Pt^vl»{(2R,3R)-2,3-t*^ 
(h'J^xx;i,vPJp-»-l,4-e'X(v7'xx;u7^x 
-?4jyf$ts} n*}>} A(i)]4 ^'yit^^^rofSJft 

'So 



[0052] 



Reference Example 1 

So diisopropyl which is acquired (2 R,3R ) - 2 and 3 - 
O-bis (t-butyl dimethyl silyl ) tartrate 3- dihydroxy -1, 4 
- bis (diphenylphosphino ) butane 919mg (2.00 mmol ) 
with silver trifluoromethane sulfonate jpll Hong acid trip 
henyl silyl 2.47g (6.03 mmol ) with after adding triethyl 
amine 1.4ml (10 mmol ) to dichloromethane solution (2 
ml ) with room temperature , 4 hours it agitated with sa 
me temperature . 

After that, it extracted with diethyl ether including water, 
itfiltered white precipitate which was precipitated solvent 
removal after doing the organic layer which is acquired, 
including mixed solvent of hexane /ethylacetate =2/1, ac 

quired crude product . 

This trace it melted in 1 and 2 -dichloroethane , after d 
oing with GPC (eluting liquid 1, 2- dichloroethane ) for 
fraction collection fraction collection , making use of mi 
xed solvent of hexane /ethylacetate =2/1 refining with re 
crystallization , diisopropyl (2 R,3R ) - 2 and 3 -O-bis 
(t-butyl dimethyl silyl ) tartrate 3- bis (triphenyl siloxy )- 
1 and 4 -bis it acquired (diphenylphosphino ) butane 0. 
30g (0.31 mmol ) (yield 16% ). 

melting point :118~119deg C (Disassembly) 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de -ppm :2.30 
(ddd, 2H, J=3.0, 5.9, 13.5Hz , CH<sub>2</sub> ), 2.59 
(dd, 2H, J=8.8, 13.5Hz , CH<sub>2</sub> ), 4.24 - 4.3 

2 (m, 2H, CH ), 6.80 - 7.53 (m, 50H, Ph ) 

<sup>31 </sup>P-nmr (CDCKsub>3</sub> ):;de - 23. 51 

optical rotation : [;al] <sub>D</sub><sup>24</sup>+10.1* 
(cl.04, CHCKsub>3</sub> ) 

[0051] 

Working Example 3 

diisopropyl (2 R,3R ) - 2 and 3 -O-bis (t-butyl dimethyl 
silyl ) tartrate 3- bis (t- butyl dimethyl siloxy ) - 1 and 
4 -bis replacing to (diphenylphosphino ) butane 17.2mg 
, diisopropyl which it acquires with Reference Example 
4 (2 R,3R ) - 2 and 3 -O-bis (t-butyl dimethyl silyl ) t 
artrate 3- bis (triphenyl siloxy ) - 1 and 4 -bis other tha 
n using(diphenylphosphino ) butane , operating in same 
way as Working Example 1, [ (1 and 5 -cyclooctadiene 

) {diisopropyl (2 R,3R ) - 2 and 3 -O-bis (t-butyl dime 
thyl silyl ) tartrate 3- bis (triphenyl siloxy ) - 1 and 4 - 
bis (diphenylphosphino ) butane } rhodium (I ) ] you ob 
tain solution of 4 boron fluoride , obtain optically active 
2-benzylsuccinic acid succinic acid next. 

[0052] 



Page 32 Paterra® InslantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP1998130175A 



1998-5-19 



#%#J5 

il^iST.lSt 6 ^tT>^EMl,5- 
y^P«^vX>) 2 Pi/^A 3.9mg(7jUmol)i: 
(2R t 3R)-2,3-lf^(h I J^x—;US/P^rS/)-U4-t?^ 
(y7i- ))*7\&>7<(SyjF9l/ 6.8mg(7 /i mol)£ V 

^aa^iy o.i mL ■fTrlSSU 10 ^MJB'bjK 
RSStLfco 

deg Ct2 HIHttBLT. [(1,5-V^P 
^■^^vX»{(2R,3R>2,3-tf^(h'J^xn;Ui>P 
^rv)-l,4-ex(v37x~ JU7nx-7^/)^>}Pv 
^A(I)]6 »<bT>^^>*(0**Sa*#fco 

ftnS'X — ^:monoclinic space groupP2!/c(#4);a 
= 1 1.704(3) A, b=l 9. 185(4) A, c==l 5.019(3) A, 0 = 
93.88(2), V=3364(l)A\Z-2,Dc=1.404gcrrT 3 ,£< 
(MoKQf)=7.89cm"',temperature 25 deg C,R=0. 
034,Rw=0.047,S=l .16;number of unique reflec 
tions=61 12 

[0053] 

4 ^1t^^^(l,5-V<7P^"^^vX>) 2 PvO 
yi» 2 Pv^A^ffl^, (2R,3R)-2,3-t£*(tert- 
17.2mg lCft*T(2R,3R)-2,3-tf;* 

(h'j^x— ;uvPJF^»-i,4-tf^(S/^x— ;u/h* 
:7^y)^*>£ffli^J*i*M** *Jfe#"J 1 

^^LT,[(l,5-v^P^^^vX»{(2R,3R)-2,3 
-tfX(hU^x— ;UvP^v)-i,4-tfX(v^x— ;u 



Reference Example 5 

Under nitrogen atmosphere , with room temperature 6 an 
timony fluoride (1 and 5 -cyclooctadiene ) <sub>2</sub> 
rhodium 3.9mg (7;mu mol ) with diisopropyl (2 R,3R )- 

2 and 3 -O-bis (t-butyl dimethyl silyl ) tartrate 3- bis 
(triphenyl siloxy ) - 1 and 4 -bis you adjusted (diphenyl 
phosphino ) butane 6.8mg (7;mu mol ) in dichlorometha 
ne 0.1 ml , 10 min ultrasound irradiation did. 

After that, isopropanol 0.1 ml was added slowly. 

- 2 day leaving this with 5 deg C, [ (1 and 5 -cyclooct 
adiene ) {diisopropyl (2 R,3R ) - 2 and 3 -O-bis (t-buty 
1 dimethyl siiyl ) tartrate 3- bis (triphenyl siloxy ) - 1 a 
nd 4 -bis (diphenylphosphino ) butane } rhodium (I ) ] i 
t acquired single crystal of 6 antimony fluoride salt . 

crystal data :monoclinicspacegroupP2<sub>l</sub>/c (# 
4); a=1 1.704 (3) $, b=19.185 (4) $ and c=15.019 (3) $,; 
be = 93.88 (2), V-3364 (1) $<sup>3</sup>, Z=2, Dc-1. 
404gcm<sup>-3</sup>, ;mu (MoK;al) = 7.89 cm <sup>-l 
</sup>, temperature25deg C, R=0.034, Rw=0.047, S=l.l 
6;numberofuniquereflections=61 12 

[0053] 

Working Example 4 

Replacing to 4 boron fluoride (1 and 5 -cyclooctadiene ) 
<sub>2</sub>rhodium , diisopropyl (2 R,3R ) - 2 and 

3 -O-bis (t-butyl dimethyl silyl ) tartrate 3- bis (t- butyl 
dimethyl siloxy ) - 1 and 4 -bis replacing to (diphenylph 
osphino ) butane 17.2mg making use of 6 antimony fluo 
ride (1 and 5 -cyclooctadiene ) <sub>2</sub>rhodium , d 
iisopropyl (2 R,3R ) - 2 and 3 -O-bis (t-butyl dimethyl 
silyl ) tartrate 3- bis (triphenyl siloxy ) - 1 and4 -bis ot 
her than using (diphenylphosphino ) butane , operating in 

same way as Working Example 1, [ (1 and 5 -cyclooct 
adiene ) {diisopropyl (2 R,3R ) - 2 and 3 -O-bis (t-buty 
1 dimethyl silyl ) tartrate 3- bis (triphenyl siloxy ) - 1 a 
nd 4 -bis (diphenylphosphino ) butane } rhodium (I ) ] 
you obtain solution of 6 antimony fluoride , obtain optic 
ally active 2-benzylsuccinic acid succinic acid next. 



Page 33 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



